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RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Reference To Related Applications 

This application ctefms the benefit of the filing date of U.S. (myvislonal patent 
appfication serial nuiTit)er 60A21 2,359, attorney docket number 25791.38, filed on 
June 19, 2000, the disdosure of which is incorporated herein by referenoe, 

This appHcation is a cohtinuation-in^rt of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454,139. attorney docket 
no. 25791.3.02, filed on 12/3/1999. which claimed the benefit of the filing date of 
U.S, provlskMial patent application no. 60/111.293, attOTney docket no. 25791.3. 
filed on 12/7/1998; (2) U.S. utility patent application serial no. 09/510.913. attorney 
docket no. 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utility patent applk»tion serial no. 09^02.350. attorney docket no. 25791.8.02. filed 
on 2/10/2000, which dainied the benefit of the filing date of U.S. provisional 
appUcatton no. 60/119,611. attorney docket no. 25791.8; (4) U.8. utility patent 
applteattori serial no. 09/440,338. attonwy docket no. 25791.9.02. filed on 
11/15/1999. which claimed the benefit of the filing date of U.S. provisional 
applteatkm no. 60/108,558. attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provistonal patent applk»tion no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 
patent- appOcatkm no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, wfuch claimed ttte ben^t of ttie fillr^ date of U.S. provistonal applicatton 
no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent applicatton no. 09/512,895, 
attorney docket no. 25791.12.02. filed on 2/24/2000. whtoh claimed the benefit of 
Vne filing dates of U.S. provisional applicatton no. 60/121.841. attorney docket na 
25791.12. filed on 2/26/1999 and U.S. provistonal appRcation no. 60/154.047. 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility applicatton no. 
09/511,941, attorney docket no. 25791.16.02, filed on 2/24/2000, which claimed ttie 
benefit of ttie filing date of U.S. provistonal serial no. 60/121,907, attorney docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent applicatton no. 09/588.946, 
attorney dodcet no. 25791.17.02. filed on 6/7/2000. which daimed ttie benefit of ttie 
filing date of U.S. provisional patent appltoatton serial ho. 60/137,998. attorney 
docket no. 25791.17, fited en 6/7/1999; and (10) U.S. utility patent application no. 
09/559,122, attorney docket no; 25791.23.02. filed on 4/26/2000, which daimcid the 
benefit of ttie filing date of U.S. provistonal appReatton no. 60/131.106. attorney 



docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applicatior^. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146.203, attorney docket no. i25791.25, filed 
on 7/29/1999; (12) U.S. provisional application no, 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no: 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no, 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applteation no. 60/159,033, attorney docket no. 2579137, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25701.39, filed on 11/12/1999. . Appllrante Incorporate by 
reference the disdosures of tttese applkstions. 

Background of the Invention 

This invention , relates generally to wellbore casings, and in particular to 
welit)ore casings ttiat are fonnned using expandabte fubuter nnembers. 

Conventionally, when a weUbore is created, a number of casings are 
instelled In the borehole to prevent ooltepse of the borehole wall and to prevent 
undeslred outflow of drilling fluid into the formation or Inflow of fluid from ttie 
formation into tiie borehole. The torehole is drilled Iri Intervals whereby a casing 
}Nh\ch is to be instelled in a lower borehole Interval is towered ttirough a prevtously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of ttie lower interval is of smaller diameter ttian the casing of ttie upper 
Interval. Thus, ttie casings are in a nested arrangement with casing diameters 
decreasing m downward direction. Cement annuli are provkled between Uie outer 
surteoes of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested anangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased coste due to heavy casing handling equipment, large 
drill bite and increased volumes of drffling fluid and drill cuttings. Moreover, 
increased drilling rig time Is involved due to required cement pumping, cement 
hardening, required equipment charges due to large variations in hole dtemeters 
drilled in the course of ttie well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of ttie 
limitetions of ttie existing procedures for fonfning wellbores. 



Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular ntember to a preexisting staicture is provided that include? 
positioning the tubular m6mt>er and an expansion cone within the preexisting 
5 structure, anchoring the tubular mmnber to the preexistir^ stniicture, axially 
displacing the expanston cone relative to the tubular member by . pulling the 
expansion cone through the tubular member, and lubricating thb interface between 
the expansion oone and the tubtdar member. 

According to another aspect of the present invmtjon, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positiontng tto 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexistihg structure, arxl axialiy displacing the expansion 
oone relative to the tubular noember by pulling the expansim cone throi^h the 
tubular member. The tubular member includes: an annular member, including: a 

IS waU thidoiess tliat varies less ttian about 8 %. a hoop yield strengtli that varibs less 
than about 10 %, imperfections of less than about 8 % of the wall thickness, no 
. failure for radial expansions of up to about 30 %, and no nedcing of the walls of the 
annular member for radial expansions of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 

20 tubular member to a preexisting structure is provided that includes injecting a 
lubricating fluid into the preexisting structure, positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axialiy displacing the expansion cone relative to the 
tubular nrtember by pulling the expansion cone through the tubular member. 

25 According to another aspect of the present invention, a method of coupitng 

an expandable tubular member to a preexisting staicture is provided that includes 
positioning the expandable tubular merriber and an expansion oone within the 
preexisting structure, anchoring the expandable tubidar member to the preexisting 
structure and axialiy displacing the expansion cone relative to the expandable 

30 tubular memt)er by pulling the expansion cone through the expandable tubular 
member. The expandable tutnilar merhber includes: a first tubular member, a 
second tubular member, aind a threaded connecHori for couplir^ the first tubular 
member to the second tirf>ular member. The. threaded connection includes: one or 
more sealing mernbers for sealing the interface between the first and second tubular 

35 members. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular nrtember to a preexisting structure is pro>dded that Includes 
positioning the expandable tubular nr^err^er and an expansion cone within the 
preexisting strujcture, anchorir^ the expandable tubular nientf>er to the preexisting 
stnidure, and axlaliy displacing the expansion cone reiative to the e)q)andable 
tubular nr)eml)er by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupjed to one another by the process of: coating 
the thrBaded portions of ttie tubular members with a sealant coupling the threaded 
portions of the tubular nienrtbers and during the sefi^^ 

According to another aspect of the present invention, a nfiethod of ooi^ling a 
tubularmember to a preexisting structure is provided that includes positioning the 
tubular member and an expanslori cone within the preexisting structure, anchoring 
the tubular nnember t6 the preexisting structure, and axially displacing the expansion 
cone relative to the tubular, member by pulling the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings fbr 
engaging the prmxisting stnjcture, and a sealing element posKibned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that Includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting stmcture, and axteilty 
dlspladng the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisiting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubylar member to the preexisting stmcture, and axiaily 
displacing the expansion cone relative to the expandable tubular nmmber by pulling 
the expansion Qone through the. expandable tubular niember. The tubudar rhember 
includes: a first preexpanded portion, an intemriedlate portion coupled to the first 
preexpanded portion Including a sealing element, and a second preexpanded 
portion coupled to the intemrwdlate portion. 



Aooording to another aspect of the present invention, a method of coupling a 
tubular mend)er to a preexisting structure is provided that includes positioning the 
expandabte tubular member and an expansion cone within the pree)dsting staicture. 
anchoring the expandable tubular member to the preexisting structure, and axially 
5 disfdadng the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an Increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a prBe3(isting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandabte tubular member by pushing and pulling the 
expansion cone through the expandable tubular mernber. 

1 5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone wlth|n the preexisting structure, anchoring 
the tajbular nnember to the preexisting staicture, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and injecting a curable fluldic sealing material.between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tutHilar memt>er to a preextstir^g structure is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
strxjcture, anctoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, and axiaHy displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting structure is provided that includes posittoning the 
tubular member and an expansion cone within the. preexisting stmcture, anchoring 
the tubular member to the preexisting stmcture by heating a portion of the tubular 
member, and axially dbplacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. 
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According to another aspect of the present Invention, a method of coupBng 

an expandable tubular n»ml)er to a pfBejdsting stnjcture is provided that Includes 
positioning the expandable tubular mentiber. an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular number to the preexisting 
structure using the anchoring device; and axially displacing the expansion cone. 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting structure I9 provided that Includes 
posltlonlrig the tubular member and an expansion cone within the preexisting 
10 structure, explosively aiH^ioring the tubular mennber to the preexisting strvi^ 
axially displadng the expansion cone relative to the tubular rnember. 

Aecoidlhg to another aspect of the prissent Invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that includes fbdng the 
position of an expansion cone within the preexisting structure, driving the 
15 expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone In a second direction hslatlve to the expandable 
tubular member. The first and second directions are different 

Acoordmg to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, releasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular nwmber. 

According to another aspect of the present invention, a method of coupling 
an o^ndable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting stnjcture. and anchoring the expandable tubular member to the 
preexisling structure, ly: pivoting one or more engagement elements, and axially 
(fisplacing the expansion ppne. 

According to another aspect of this present Invention, a method of coupling 
30 an expandable tubular member to a preexisting sbucture is provided that includes 
placing the expandable tubular member and an expansion oone into the preexisting 
structure, placing a quantity of a fiuidic material onto the expandable tubular 
member to anchor the expandable |ubular member to the preexisting structure, and 
axially dffipiadng the expansion cone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubutar memt^Br and an expansion cone into the 
preexisting structure, anchoring the expandable tubular rhember to the prraxisting 

5 structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
displacing the expansion cone. 

Aco^ing to another asped of the present invention, a method of coupling 
an expandalrie tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular member and an expansion oone within the 
preexisting stmctura and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular noember to a preexisting structure is provided that indudes 

15 placing the expandable tubular member and an expansion done within the 
preexisting structure, injec^ng a quantity of a first fluidic material having a first 
density into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a (quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 

20 The scicond density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexistir^ structure is provided that includes 
placing the exparKlable tubular member and an expansion cone into the (xreexisting 
structure, anchoring the expandable tubular memt)er to the preexistirig structure, 

25 applying an axial force to the expsffision cone, and pressurizing an interior portion of 
the expandable tubular member betow the expansion oone. 

According to another aspect of the present invention, a method of coupling 
an expandable tulMilar member to a preexistirtg structure js provided that includes 
placing the expandable tubular mernber and an expansion cone into the preexisting 

30 structure and applying an axial fbn^ to the expandable tubular rnemben 

According to another Kpect of the present invention, an apparatus for 
coupling a tubuiar member to a pree)d8ling structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the exparulable 
tubuiar member to the preexisting structure^, and an expansion cone movably 

35 ooiq>ted to the exparKlable tubular member and adapted to radially expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
seomd end, one or more grooves fcnmed in the: outer surface 61 the tapered fEtst 
end, and one or more axial flow passages fluidlcty coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
5. coupling an expar^ble tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable, tubular mennber to the preexisting staicture, and an expansion cone 
movably coupled to the expandable tubutar member and adapted to radially expand 
the expandable tubular member. The expandable tubutar^ member tndudes: an 
10 annular member,, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 imperfections of less than about 8 % 
of the wall thickness, no feilure for radial expanstons of up to about 30 %, and no 
necking of the walte of the annular member for radial expanstohs of up to about 
25%. 

15 According to another aspect of the present invehtior>, an apparatus for 

coupling an expandable tubular member to a preexisting statcture is provided that 
includes an expandable tut>ular meniber, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nfK)vably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular memt)er, and a threaded connectton for coupling 
the first tubular mernber to the second tubular n)ember, the threaded connection 
including: one or more sealirig members for sealing the interface between the first 
and secorKi tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular nr>ember, an anchoring device aiapled to couple the 
expandabte tubular member to the preexisting stmdure, and an expansion cone 
movably coupled to ttie e)q;>andable tut)ular member and adapted to radially expand 

30 the expandable tubular member. The expandsd>le tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an exparidable tububr nnennber to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting stnjcture. and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radialty expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular menrd)ers. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided ttat 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular niember to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular mefTd)er and adapted to radially expand 

10 the expandable tubular member. The exparid^le tubglar member Includes: a pair 
of rings for engaging the preexistirig structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structuia. 

According to another aspect of tte present invention, an apparatus for 

15 coupling an ex^xsndabie tubular rnember to a preextetin^ structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular meml>er to the preexteting stnjcture, and an expansion cone 
movably ooupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The e)4>andable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intenpisdiate portion ooupled to the first preexpanded 
portlori induing a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present Invention, an apparatus for 

coupfing an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubutar member to the preexisting s^cture, an expansion cone 
movably coupled to the expandable tubiilar rnember and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular npiember to a preexisting structure is provided that 
5 includes a first support member, a second support member coupled to the first 
support member^ an expansion cone coupled to the first support mernber, an 
ex|Mindable ttAnilar member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the oqiandable 
tubular member to the rmexisting structure. The anchmng device is posWoried 
10 above the expansion oone. 

According to another aspect of the present in^ntion. an apparatus for 
coupling an expandable tubular menriber to a preexisting structure is provided that 
includes a first support rnember, a second support member coupled to the first 
support member, an expansion oone coupled to the first support member, an 
15. expandable tubular member coupled to the expansion cone, and an explosive 
' arichoring device coupled to the! second support member adapted to coufrie the 
expandable tubular member to the preexisting structure. 

According to another aspect of the preserit invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is proNrtded that 
20 includes a support member, an expandat>le e)9ansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to ariother aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular rnember coupled to the expansion cone including one or more 
shape nriemory nietal inserts, and^ a heater coupled to the support member in 
opposing relation to the shape rriemory metal irtserts; 

According to another aspect of the present invention, an apparatus for 
oouplirig an expandable tubiJlar member to a preexisting structure is provided that 
35 includes a support member, an expanisibri cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the isxpandable bbular member. 

According to anoth«- aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular body, one or mwe resUient 
panels coupled to the expandable tubular body, and a release member reteasably 
coupled to the resilient panels adapted to controUabiy release the resilient panels. 

According to another aspect of the prraent Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansiofi cone coupled to the support member, an 
expandable tubuteir member odupied to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
ph/otaHy coupted to the expandable tubular merriber for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preekisting structure Is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular rnember coupled to the expandable expansion cone, and an 
anchor coupled to the expandiable tubuHar member, including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubularmember to a preexisting structure is provided that 
Includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expanston cone, including: a stotted 
portton (Mt)vkied at one end of the expandable tubular rnember. 

According to another aspect of the present Inventton, an apparatus for 
coupling an expandable tut)ularmemt)er to a preexisting structure is provided that 
includes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a doivMIng device coupled to the support member 
and an end portion of the expandable tubular member, and 
a mass coupled to the end portion of the expandable tubular member, the weight 
of the rnass is greater than the yiekl strenjgth of the expandable tobular 

Acoordif)g to anc^ir aspect of the prnent Inventiori; an apparatus for 
coupling an eiipandable tubular member to a preexisting structure Is provided that 
includes a support member including a fluU passage, an expansion cone coupled to 
the support member, an expandable tul>uiar member coupled to the expansion 
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oone, a slip joint coupled to the expansion cone, an end piate coupled to the slip 
joint, a fluid chamt>er coupled to the fluid passage^ the fluid chamt>er defied by the 
interior portion of the expandable tubular nnember between the expanston cone and 
the end plate. 

5 According to arrother aspect of the present invention, a nnethod of coupling a 

tubular nranter to a preexteting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axlally 
displacing the expansion cone, removing the expansion cone, and applying diredt 
redial pressure to the tubular member 

10. According to another aspect of the present invention, an apparatus is 

provided that includes a tubular merriber coupled to a preexisting structure. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion oorte within the preexiisting 
structure, axially displacing the expansion oone, removing the. expansion cone, and 

15 applyhg direct radial pressure to the tubular merTd)er. 

Brief Description of the Drawings 
FIG. la is a fragmentary cross-sectionai illustration of the ptaoement of an 
embodiment of an apparatus for expanding a tubular member within a weilbore 
casing. 

20 FIG. 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchorir^ the expandable tubular member of the apparatus to the weilbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 b after Initiating the axial displacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiating the axial displacement of the e)q)anslon cone by pulling on the 
expansion cone and injecting a pressurised fluid below the expansion cone. ' 

. FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. 1f is a fragmentary cros^sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the weilbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a Is a fragment^ cross-s^onal itlustratlc^ of the placement of an 
embodiment of an apparatus for expanding a tulmlar memt>er \Arithin a wellbore 
casing arKi an open hole in a subten^nean formation. 

FIG. 2b is a fr^pnentary crpss^ectionai illustration of the apparatus of FIG. 
2a afier anchoring the expandable tubular member of the apparatus to the open 
hde. 

FIG. 2c b a fragmentary cross-sectional illustration of the apparatus of FIG; 
2b after inltiatir^ the axtel displacement of the expansion cone. 

FIG. 2d is a fragmeritary cross-sedional lilustratibn of the apparatus of FIG. 
2b after initiating the a)dal displacement of the expansion cone by putting on the 
expansion cone and also by in^ctlng a pressurized fluid bejow the expansion cone. 

FIG. 2e is a fragmentary cross-secttonai Hiustration of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
memt>er. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 

FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular m^ber virithln a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration erf the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragnrientary cross-sedtonal illustration of the apparatus of FIG. 
3b after IrMating the axial displacement of the expan^^ 

FIG. 3d is a fhigmentary cross-sectional illustration of the apparatus of RG. 
3c after conrtpleting the radial expansion of the expandable fibular nnember. 

FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 
shock absorbing system for use in the apparatus of. FIGiS. la to 3d. 

FIG. 5 is a ooss^cfional illustration of an embodiment of a coupling 
arrangoment for use ih the expandal>te tubular members of the apparatus of FIGS. 
latoSd. 



FIG. 6 is a cross-sectional Illustration of an embodiment of an expandat>le 
tubular memt^er hfiving a slotted lower section fw use in the apparatus of FIGS, la 
to 3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of^ an expandable 
5 tubular mmnber having a pre-expanded upper portion for use in the apparatus of 
FIGS, la to 3d. 

FIG. 8 is a cross-sectional illustration of an emlxxitment of an expandable 
tubular nnend)er having a slotted upper section for use in the apparatus of FIGS, la 
lo3d. 

10 FIG. 9 is a graphical illustration cS an embodiment of a mettiod of applying an 

axial force to the expanston cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of Oie plaoement of an 
embodiment of an apparatus for e)q>andlng a tutHilar member within a wellbore 
casing. 

15 FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a firagmOTtery cross-sectional illustration of the apparatus of FIG. 
10b during the Injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. 10d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into ttie valve passage of the 
anchoring device of the apparatus. 

FIG. 10e is a fragmeritary cross-sectional illustration of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. lOf is a fragmentary cross-siectional illustration of the apparatus of FIG. 
lOe after initiating ttte axial displaoerrant of tile expansion cone. 

R6. lOg is a fragmentary aoss^sectional illustration of the apparatus of FIG. 
30 lOe after initiating the axial dispbbement of Vtm expansion cone by pulRng on the 
expansion obrie and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a fragrnentary cross-sectbnal illustration of tiie apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable 
tut)utar nnember. 
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FIG. 1(H IS a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchormg device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
emtx)diment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 1 1 b Is a fragmentaiy cross-sectional Illustration of the apparatus of RG. 
1 la after anctoring the expandable tubular memb«- of the apparatus to the weilbore 
casing. 

FIG. 11c is a fragmehtery cross-secHonal illustration of the apparatus of FIG. 
lib after inltiatbig the a^l displacement of the expansion cone. 

FIG. 1 id is a fragmentary cross-sedioniail illustration of the apparatus of FIG. 
11c after stopping the axial dispjaoement of the expansion cone prior to deactivating 
the anchoring device. 

' RG. lie is a fragmentary cross^sectional illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 11f is a fragmentary cross-sedional illustration of the apparatus of FIG. 
1 1e after initiiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 11g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11f after the completion of the radial expansion of the expandable tubular member 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubutar member to a 
preexisting structure positioned within a wellbore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandabia tubular mernber to the wellbore casing. 

FIG. 12c Is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
1 2b after initiating the axial displacement of the expandable expansion cone. 

FIG. 12d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radtal expansion of the expandabte tubutar member. 

FIG 13a is a fre^mentary cross-sectional Illustration of an alternative 
embodiment of an apparatus ftx* coupling an expandable tubular member to a 
preexistir^ structure positioned within a wdtt)ore. 
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FIG. 1 3b is a fragmentary cross-sectional iiiustralion of the apparatus of FiG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular member to the wellbore casing. ^ 
FIG. 1 3c is a fragmentary cross-sectior^al U)L»tratk>n of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the expansion cone. ^ 
FIG. 13d Is a fragnnentary cro8S*sectional illustration of the apparatus of FIG. 
. 13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting stmcture positioned within a weiibore casing, 

FIG. 14b is a fregnDentary cross*sectionsd ^lustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. H 

FIG. 14c is a fragmentary cross-secttonal Illustration of the apparatus of FIG. 
14b after initiatir>g the axial dispiaoement of the expandable tubular member towards - 
15 theexpansbnoone^ 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG, 
14c after radially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-secBonal illustration of the apparatus of FIG. ^ 
14e after initiating the axial displacement of the expansk>n cone relative to the ^ 
expandable tubulamniember. >• 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the ^ 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sedional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbpre. 

FIG. 15b b a fragmentary cross-secttonal iilustratton of the apparatus of FIG. 
30 15a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary ooss-secttonal illustiiatton of the apparatus of FIG. *^ 
15b after initiating the axial displacement of the expansion 00^^^ 

FIG. 15d is a fmgmehtary cross^secHonal illustration of the apparatus of FIG. . n 
ISO after oompletkm of the radial expansion of ttw expandable tut>ular mem^^ 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FtG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a Is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG.. 17b Is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a Is a fragmentary cross-sectional top view of an alternate 
10 embodinimt of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b is a fragnodhtary cross-sectional top vtew of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an fhmt view of an embodiment of an expandable tubular 
nneinber Including one or rnore resilient pahets. 
15 FIG. 19b b a cross-secUonal view of the expandabte tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular meniber of FIG. 19a. 

FIG. 20a a fragmentaiy crossrsectional illustratiori of an alternative 
embodiment of an. apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a wetlbore. 

FIG. 20b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the a^^l displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular men^r. 

FIG. 21a is an illustration of an embodirhent of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
embodinnent of an apparatus for coupling an expandable tubular member to a 
S preexisting structure positioned v^in a wellbore. 

FIG. 23b is a fragmentary cross-secHonal illustration of the apparatus of FIG. 
20a after injecting a quantity 6f a hardenable fluldic sealing mat^al into the open 
hole wellbore sisction proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-secHonal illustration of the apparatus of FIG. 

23b after permitting the hardt»r)abie fiuidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparaius of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustratibn of the apparatus of FIG. • 
IS. 23d after completion cH the radial expansion of the exparidable tubular member. 

FIG. 24a is a jfragmentary cross-sectional iHustraition of an alternative 
emtiodiment of an apparatus and method for coupfing an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the pad(er: 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a welltxm casing and an open 
hole wellbore section. 

FIG. 25b Is a fragmentary crpss-sedtonal illustration of the apparatus of FIG. 
25a after Ir^ecUng a quantity of a fiuidic material into the expandable tubular 
30 mend)6r having a higher density than the fluid wittiln tiie preexisting structure 
outside of the expandabto tubular member. 

FIG. 25c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandabto tubular member off of tfie expansion cona 
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^ FIG. 26a is a fragmentary cross-sectional Illustration of an alternative 

embodiment of an apparatus ar\6 method for coupling an expandable tubular 
member to a preexisting structure. 
! FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

^ 5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional Btustration of the completion of the 
^ radial expansion process using the .apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandfidble tubular to a preexisting structure 
10 FIG. 28 is a cross^ctipnal IBuslratlon of an expandable tubular coupled to a 

preexistfaig structure using an expansiqn cone. 

HG. 29 is a cross-secUonal Blustratton of the isubsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

k ..... 

IS A method and apparatus for coupling tutiular members to a preexisting 

structure is provMed. in a preferred embodiment, the tubular members are'coupled 

to the preexteting structure by radially expanding the tubular rnembere into contact 

with the preexisting stnicture. In a prefenred ernbodiilr^ 

radially expanded by anchoring one end of the tubular memt>ers to the preexisting 

^ 20 structure and then pulling an expanston cone through the tubular rnembers. In this 

manner, the tubular rnembers are radially expanded and coupled to the preexisting 

structure. 

Ref«Ting initially to FIGS, 1a, lb. 1c, 1d, 1e, If and 1g. a preferred 
^ embodiment of a method arxl apparatus for cmjpUng an exparulable tubular memt>er 

25 to a preexisting structure will be descril:)ed. Referring to Fig. la, a wellbore casing 
^ 100 is positioned within a subtenranean formation 105. The wellbore casing 100 

may be positioried in any orientation from the vertical direction to tiie horimntat 
direction. The wellbore casing 100 further includes one or more openings 110 that 
may have been tiie result of uriintentional damage to the wellbore casing 100, or 
30 due to a prior perforation or fracturing operation perfomned upon the surrounding 
subterranean formation 105. As will be recognized by persons having ordinary skill 
in tt>e art, ttie opening 110 can adversely affect the subsequent operation and use 
p ofthe wellbore casing 100 unless ttiey are sealed off. 

In a preferred embodiment an apparatus 115 is ufflized to seal off the 
r 35 openings 110 In the wellbore casing 100: < More generally, tt>e apparatos 115 is 
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preferably utilized to form or repair wellbore casirtgs, pipelines, or structural ^ 
supports. 

The apparatus 115 preferably Iridudes a first support rramber '120. a second ^ 
support member 125, an expansion cone 130, an anchoring device 135, and 
5 . expandable tubular member 140, and one or more sealing members 1 45. ^ 
The first support member 120 Is preferably adapted to be coupled to a 
surfacB location. The first support member 120 is further coupled to the anchoring ^ 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluldic rriaterials and/or elecMcal current and/or communication^ signals 
10 from a surfiace location to the mchoring device 135. The first support member 120 
riiay, for example, be conventbr^l commercially available slide wire, bretded vrire, 
coiled tubing, or drilling stock material. 

The second support member 125 is preferably adapted to be coupled to a 
surfece location. The second 'support member 125 is further coupled to the ^ 
15 expansion cone 130. The second support member 125 is prefeirebly adapted to 
permit the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may. for example, be converitidnai 
commerdaHy available slide wire, braided wire, coiled tubing, or drilling stodc 
material. 

20 The expansion cone 130 is coupled to the second support member 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axially displaced relative to the ^ 
expandable tubular member 140. In a prefened embodiment, the expansion cone 
130 is provided substantially as disclosed in one or more of the following: (1) U.S. ^ 

25 utility patent amplication serial no. 06/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which daimed the t>enefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney dod^et no. 25791.3, filed on 12/7/1998; (2) U.S. 
ufinty patent application serial no. 09/510,913, attorney dodcet no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional ^ 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorr^y dodcet no. 25791. &02, filed on 2/10/2000, which 
daimed ttie benefit of the filing date of U.S. provisional appBcation noi 60/1 19,61 1 , 
attorney docket no. 25791 .8; (4) U.3. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. fifed oh 11/15/1999, which daimed the benefit of 

35 ttie filing date of US. provisional application no. 60/108,558, attorney docket no. ^> 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent appBcation no. 60/183.546, 
filed on 2/18/2000; <6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the t>enefit of the filing date of 
U.S. provisional application no: 60/124.042. filed on 3/1 1/1999; (7) U.S. ufility patent 

5 application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh daiined the t)ehefit of the filing dates of U.S. provistonal appik:ation no. 
60/121,841, attorrtey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appik^tion no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appficatton no. 09/511.941, attorney docket no. 25791.16.02, filed on 

10 2^4/2000, which dairned the benefit off the filing date of U.S. provistonai serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatk>n no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the t>enerit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15. utiBty patent appiicatton no. 09/559.122. attorney docket no. :25791 .23.02, filed on 
• 4/26^000, which dainned the benefit of ttie filing date of U.S. provisional appllcatton 
no. 60/131,106. attorney dodket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal eppllcatton ho. 60/146,203, attorney docket no. K791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attorney docket no. 

20 25791.26. filed on 7^1999; (13) U.S. provlstonal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appGcation no. 60/165.228. 

25 attorney docket no. .25791 .39. filed on 11/12/1999. the disdosures of which are 
incorporated herein by reference. 

the anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 arid ttie welibore casing 100. In this manner, the 

30 anchoring device t35 preferably controllably. anchors ttie expandable tubular 
member 140 to ttie welibore casing 100 to fadlitate^ the radial expansion of ttie 
expandable tubular member 140 by ttie axial displacement of the 6xpan8k>n cone 
130. In a prefensd emtkxfiment, the anchoring device 135 indudes one or more 
expandable elements 150 ttiat are adapted to oontn^lably extend from the body of 

35 ttie anchoring devtoe. 135 to engage both the expandable tubular member 140 and 
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the wellbore casing 100. In a preferred embodintent the expandable elements 150 cu 
are actuated using fluidic pressure. In a prefenred embodiment, the anchoring 
device 135 is any one of the hydrauilcalty acti^ted packers conrunerdally available 
from Halliburton Energy Sen^k:e$ or B^er-Hughes. 
5 The expandable tubular member 140 is removably coupled to the expansion ^ 

cone 130. 17ieexpandabtotubularnrienr)beM40 is further preferably a !. 
. removably coupled to the expandable elenientl^ of the anchoring d^^ In ^ 

a pr^erred embodinneht, the expandabto tubular merhber 140 indud»s; one or nnore 
andioring wnidows 155 for permitting the expandable elements 150 of the 
10 anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment the expardable tubular memb^* 140 further ^ 
indudes a lower secilon 160. an intermediate section 165, and an upper sectton 
170. In a preferred embbdinient, ttie lower section 100 includes the anchoririg ^ ^ 

15 windows 155 in drder to provide anchoring at an .end portion of the expandable 

tubular member 140. In a preferred embodiment, the wail thickness of the lower and ^ 
tnteimnediate secttons, 160 and 165, are less than the Wall thicd(ness of the upper 
section 170 in order to optirnally couple the radially expanded pgrtioh of the 
expandable tubular member 140 to the wellbore casirig 1 00, - 

20 In a preferred embodiment; the expandable tubular member 140 is further ^ 

provided substantially as disclosed in bne or more of the foltowing: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attomi^ docket no. 25791.3.02. filed on ^ 
12/3/1999, whteh claimed the benefit of the filing date of U.S. provisional patent 
applicatkMi no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. ^ 

25 utility patent applicatton serial no. 09^1 0,91 3, attorney docket no. 25791 .7.02, filed 

on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional ^ 
application np: 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
sarial no. 09/502,350. attoniey docket no. 25791.8.02, flted on 2/10/2000, which 
claimed the benefit of the filing date cf U.S. provisional application no. 60/119,611. 

30 attonrtey docket no. 25791 .8; (4) U.S. utility paterit applicatk)ri sertel no. 09/440,338. 

attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of ^ 
the filing date of U.S. provisional applteation no. 60/108,558, attorney docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. ^ 
filed on 2/18^000; (6) US. utl% patent application no. 09/523.460, attorney docket 

35 no. 25791.11.02. fited on 3/10/2000, which dainried the benefit of ^tt^ ^ 
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U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. .25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791:12, filed on i2/26/1999 and U.S. provistonal 

5 appBcatkm no. 60/154.047. attonwy docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility an>lication no. 09/$11.941, attorney dock^ no. ^791.16.02, filed on 
2/24/2000. which dabned the benefit of the filing date off U.S. proviskMual serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
app«catk>n no. 09/568,046. atton«ey docket no. 25791.17.02. filed on June 7. 2000. 

10. which datoned the benefit of the fiHhg date of U.S. provisional patent appHcatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1099; (10) U.S. 
utUtty patent appllcatton no. 09/559.122. attorney (tocket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the fiHng date of U.S. provisional appllcatton 
no. 60/131.106. attbiney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provlskMial appHcatton no. 60/146,203, attom^ dodwt no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applteatton no. 60/143.039. attorney docket no. 
25791.26. flted on 7/9/1999; (13) U.S. provisional patent applteatton seHal rio. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

20 U.S. provtetona! patent appllcatton no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (18) U.S. provisk)nal patent appllcatton tw. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999. ttte disclosures of viMch are .. 
incwporated herein by reference. 

The sealing members 145 are coupled to ttie outer surface of ttte upper 

25 portion 170 of the expandable tubular member 140. The sealing members 145 are 
. preferably adapted to.eng^ and flukUdy seal the Interfece between ttie radially 
expanded expandabte tubular member 140 and the wePbore casing 100. In a 
. prefened embodiment, ttie apparatus 11 5 includes a plurallfy. df sealing members 
145. In a preferred embodtment. the seaiing members 145 surround and Isolate the 

30 opening 110. . 

As illustrated in FIG. la, the apparatus 115 b imferably positioned within the 
welibore casing 100 with the expandable tubular member 140 positioned in 
opposing relation to the opening 110. In a preferred embodiment, the apparatus 
115 indudes a plurality of seaiing members 145 that are positioned above and 
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below the opening 110. In this manner, the radial expanston of the «(pandat>le 
tubular member 140 optimally fluidldy isolates the opening 110. 

As illustiated in FIG. lb, the apparatus 115 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In. a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
the expandable tubidar memter 140 into Intimsrte contact with tt» wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to the wellbore casing 100. 

Jn an alternative embodiment, a compre88tt)ie cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 140 arKJ the wellbore cning 100. The compressible cement and/or epoxy 
is then pennitted .to at least partially cure prior to tte initiation of the radial expansion 
process, in tNs manner, an annular structural support and fludic seal is provided 
around the tubular member 140. 

As illustrated ln.FIG..1c the «(pansion cone 130 is then axlaliy displaced by 
applying an axial force to the sieoond support member 125. In a preferred 
embodiment, the axial displacement cf the mpansion cone 130 radially expands the 
expandable tubular member 140flnto1nttanate contact with the walls of the wenbore 
ctting 100. 

In an alternative embodiment, as Illustrated in FIG. Id. the axial 
displaoement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
lower annular iace of the expansion cone 130 using the pressurized fluidic material. 
In this manner, a tenrtpdifary need for increased axial force during the radial 
expansion prooess can be easily satisfied. 

As iHuslreted In FIGS. 1e. If, and 1g. after the expandabto tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first suppwt mendier 120 and anchoring device 135 
from this weflbore casing 100. 

As illustrated in FIG. 1g. in a preferriki embodiment, the opening 110 In.the 
weUbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this mann^, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
r and structural supports. 

Refening to R6S, 2a, 2b, 2c 2d. 2e and 2f. an alternative embodiment of a 
^ 5 method and apparatus for coupling an expandable tubular member to a pree)dsting 

structure will be described. Referring to Rg. 2a, a wellbore casing 200 and an open 
^ hole wellbore section 205 are positioned within a subterranean fbrnnati The 

wellbore casing 200 and the open hole weijbore section 205 may be positioned In 
^ ' any orientation from the vertical direction to the hor^ 

10 in a preferred embodiment, an apparatus 215 is utilized to . couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
rnanner, the open hole welltere secBon 2(K is provided with a cased poft^ More 
generally, the apparatus 215 is prtferably utilized to form or repair wellbore casings, 
r (dpelines. or structural supports. 

15 The apparatus 215 preferably includes a first support member 220, a second 

^ support member 225. an expansion cone 230, an anchoring device 235, an 

expandable tubular member 240, one or more upper sealing memtmrs 245, one or 
J* more lower sealing members 250. and a flexible coupling element 255. 

The first support rromber 220 is preferably adapted to be coupled to a 
^ 20 surface location. The first support member 220 is further coupled to the anchoring 

devtee 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunrent and/or conrvnunication signals 
from a surfaces location to the anchoring device 235. The first support member 220 
^ may, for example, be convenHonal commercially available slick wire, braided wire, 

25 coiled tubing, or drilling stodc material. 
^ The second support member 225 is preferably adapted to be coupled to a 

surfBoe tocation. The second support member 225 Is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expanston cone 230 to be axialiy displaced relative to the first support 
30 member 220. The second support mennber 225 may, for example, be conventional 
commercially available slick wire, brakied wire, coiled tubing, or drillbig stock 
material. 

In an altematiye embodiment, the support member 220 Is telescoplcally 
coupled to the support member 225. and the support member 225 is coupled to a 
35 surfeoe support structure. . 

25 
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The expansion cone 230 is coupled to the second support member 225. The 
expansion ome 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. In a prefen«d embodiment, the expansion cone 
5 230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed 
on 12/3/1999. which claimed the benefit of the fHing date of U.S. provisional patent 
application no. 60/111,293. attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appKcatipn serial no, 09/510,913, attorney dodcet no. 25791.7.02, filed 

10 on 2/23/2000. which claimed the benefit of the filing date, of U.S. provisional 
application no. 60/121.702. filed on 2/25/1099; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed oh 2/10/2000, which 
claimed ttte benefit of the flilrig date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440.338, 

15 attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit of 
the filing date of U.S. proviskxial applkation no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.548. 
filed on 2/18/2000; (6) U.S. utiHty patent applteation no. 09/523.460, attorney dbdtet 
no. 25791.11.02, filed on 3/10/2000. whtoh claimed Ote benefit of ttie filing date of 

20 U.S. provisicmai application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
applteation no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of \he filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 2579112, filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (6) 

25 U.S. utility application no. 09/511,941, attorney docket ho. 25791.16.02, filed on 
2/24^000. which daimed the benefit of the filing date of U.S. provsional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent' 
applteation no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
whteh claimed ttw benefit of ttie filing date of U.S. provistenal patent applteation 

30 serial no. «1/137,998. attom^ docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteation na 09/559.122. attomey docket no. 25791.23.02, filed on 
. 4/26/2000, which claimed ttte benefit of tt» filing date of U.S. provistenal application 
no. 60/131,106. attomey docket .no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistenal applteation no. 60/146,203, atU>mey docket no. 25791.25. filed on 

35 7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
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25791.26. filed on 7/9^1999; (13) U.S. provisional patent appHcatlon serial no. 
60/162.671, attorney cJocket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
as. provisional patent applicatfon no. 60/159,033, attorney docket no. ,25791 .37, 

5 filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. the dt8ck)sures of which are 
incorporated herein by referehoe. 

The anchoring device 235 is coupled to the first support memt>er 220. The 
anchoring devtoe 235 is preferably adapted to be controBably coupled to the 

10 expandable tubular niember 240 and the open hole wellbore sectkm 205. In this 
. manner, the anchoring device 235 preferably cbntroliably anchors the expandable 
tubular mentber 240 to the open hole wellbore section 205 to fadlitate ttie radial 
expansion of the expanctabte tabular member 240 by the axial displacement of the 
expansion cone 230. In a preferred embodiment the anchoring device 235 includes 

15 one or more expandable elerhente 260 that are adapted to controllably exterid firom 
the body of the anchoring device 235 to engage both the flexilrie coupling element 
255 and the open hole wellbore sectton 205. In a preferred embodiment, the 
expandable elements 260 are actuated using fluidic pressure. In a preferred 
embodiment the anchoring device 235 is any one of the hydrauiically actuated 

20 packers commercially available from Halliburton Energy Sendees or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cons 230. The expandable tubular member 240 is further preferably coupted to the 
flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 

25 includes a lower section 265, an intenmediate section 270, and an upper section 
275. In a prefered erTri:)od{ment, the lower section 265 is coupled to the flexible 
coi4>ting element 255 in order to provMe anchcuing at an end portk)n of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the tower and intemriediate sectims, 265 and 270, are less than the virall thickness of 

30 the upper sectton 275 In order to optimally couple the radially expanded portton of 
the expandable tobular member 240 to the wellbbre casing 200 and the open hole 
weDbore sectton 205. 

In a preferred embodiment, the expandabte tul>ular member 240 is further 
provided substontially as disctosed in one or mors of the foltowing: (1) U.S. utility 

35 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
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12/3/1999, which claimed the benefit the filing date of U.S. provisional patent — 
application no. 60/1 1 1 .293. attorney dodcet no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10,913, attorney docket no. 25791.7.02. filed ^ 
on 2/23/2000. which claimed the t>enefit of the filing date of U.S. provteional 

5 application no. 60/121,702, fded on. 2/2S/1999; (3) IJ.S. utility patent application ^ 
serial no. 09/i502,3S0. attorney dodcet no. 25791.8:02. filiad on 2/10/2000. which 
claimed the beneftt of the fOing date of U.S. provisionlil application no. 60/119,611. ^ 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09(440,338. 
attorney docket no. 25rai.9!02, filed on 1 1/15/1999. which ctaimed the twnefit of 

10 the filing date of U.^. provistonal applicalfcNi no. 60/108,558. attonwy docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provisional patent appiiioation no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attoniey docket ^ 
no. 25791.11.02. fled on 3/10/2000, whidi claimed the benefit of the filing.date of 
U.S. proviskMial applk»tton no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent H 

15 applkatkm no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

20 2^4/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 'V 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1 99d; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791 .1 7.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attorney docket rto. 25791.17. filed on 6/7/1999; (10) U.S. _^ 

25 utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. pro^stonal applicatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. ^ 

30 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 

60/162,671, attorney docket no. 25791.27. fiie«l on 11/1/1999; (14) U.S. provistonal "1 
appitoation no. 60/159,039. attorney dockiat no. 257giw36. fitod on 10/12.1999; (15) 
U.S. provistonal patem application no. 6M)/159,(933, attorney docket no. 25791.37. ^ 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 



28 



attorney docket no. 25791.39, filed on 11/12^1999, the disclosures of which are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surfece of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
5 members 245 are preferably adapts to engage and fluididy seal the interfece 
betvveen the radially expanded expandable tubular member 240 and the weDbore . 
casing In a preferred embodiment, the apparatus 215 includes a plurality of 
. upper sealing nternbers 245. 

The lower sealing members 250 are coupled to the outer surface of the 

10 upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferatriy adapted to engage and fluididy seal the interfiaoe 
between the radially expanded expandable tubular member 240 and the open 
weilbore section 205. In a preferred embodimerit, the apparatus 215 indudes a 
plurality of lower sealing menfibers 250. 

15 The flexible coupling elernent 255 Is coupled to the lower porUon 265 of the 

expandable tubular .member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole weilbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 

20 weilbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted tubular mernb^r In a preferred embodiment, the flexible coupling 
elerr^nt 255 indudes one or more hook elements for engaging the walls of the open 
hde wellt>ore sectton 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 

25 expandable tubular member 240 positkmed in overlapping relatton with a portion of 
the weilbore casing 200. In this manner, the radially expanded tubular niember 240 
is coupled to the tower portion of the weDbore casing 200. In a preferred 
embodiment, the upper sealing mentbers 245 are positioned in opposing relation to 
the lower portion of ttie weRbore casing 200 and ttie tower sealirig members 250 are 

30 positioned in opposing relaflon to ttie.waRs of the operi hole weilbore section 205. In 
this manner, the intsriiace t)eNveen.the radially exf^nded tubular me!nit)er 240 and 
the weilbore casing 200 and open hole weObore section 20S is optimally fluididy 
sealed. 

As illustrated in FIQ. 2b. the apparati^ 215 is then anchored to the open 
35 hole wellbofe section 205 using ttie anchoring devtoe 235. In a preferred 
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embodiment, the anchormg device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wettboTB section 205. In this manner, the lower section 265 of the expandable 
tubular member. 240 Is removably coupled to the wails of the open hole wetibore 
section 205. 

In an altsmative embodiment, a bompressible cement and/or epoxy is then 
Nected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 eavHor the open hole wellbore section 
205. The Compressible cement and/or epoxy Is (hen permitted to at least partially 
am prior to the initiation of the radial expansion procMS. in this rnanner, an 
annular stnjcturat support and fluidic seal is provided around the tubular member 
240. 

As Illustrated In FIG. 2c the expansion cone 230 is then axlaOy displaced by 
applying an axial force to the second support member 225. ,ln a prefBrred 
embodhnerit, the axial displacement of the expansion cone 230 radially expancte the 
expandable tubular member 240 into intlrnate contact with the walls of the open hde 
wellbore section 205. 

In an alternative embodiment, as Illustrated in FIG. 2d. the axial 
displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support memtwr 220 and the 
second support member 225. In this manner, an upward axial force Is applied to the 
lower annular lace of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As iDustrated in FIGS. 2e and 2f, after the expandable tubular nriember 240 
has been radially expanded by the axteil displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferatrty removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then lifting the first support member 220 and anchoring device 235 the 
wellbore casing 200 and the open hole weBbore section 205. 

Referring to FIGS. 3a. 3b, 3c and 3d. an alternative emixxiiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be descrB)ed. Referring to Fig. 3a. a wellbore casing 300 is positioned 
within a subtehanean formation 305. The wellboire casing 300 may be positioned In 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further indudes one or more openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fracturing operation performed upon the surrounding subterranean fonnation 305. 
5 As wHI be recognized by persons having ordinary skill in the art the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

in a preferred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 Is 
10 preferably utiH3«l to torn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support nriember 320, an expansion 
cone 325, an anchoring device 330, an expandable tubiilar mismber 335, and one or 
nme sealing merribers 340. 

15 The support member 320 is pnrferably adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring; device 330. The support member 320 is preferably^ adapted to 
convey pressurized fluMic materials arid/or electrical current and/or communication 
signals from a surface location to the anchoring device 330. The support rnember 

20 320 may, for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock nriaterial. 

The expanston cone 325 is coupled to the support member 320. The 
expansion cone 325 is prsferably adapted to radially expand the expandable tubular 
member 335 when the expanston cone 325 is axially displaced relative to the 

25 expandable tubular member 335. In a preferred embodiment, the expansion cone 
325 Is provided substantially as disclosed in one or more of the folk>wing: (1) U.S. 
utility patent applicatton serial ho. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
applk»th>n no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

30 utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applk»tion no. 60/121,702, filed .on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502^350, attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
dainried the benefit of the filing date of U.S. provisional application no. 60/119,611; 

35 attorney docket no. 25791.8; (4) U.S. utility patent appUcation serial no. 09/440,338. 
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attorney docket no. 25791.9.02, filed on = 11/15/1999, Which daimed the l)enefit of 
the fifing date of U.S. provisional apptlcation.no. 60/108,558, att(»rney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appHcation nO. 60/183,546, 
filed on 2/18/2000; (6) U.S. utifity patent applicattoh no. 09/523,460. attorney docket 
5 . no. 25791.11.02. filed on 3/10/2000, which claimed the t)enefit of the filing date of 
U.S. provlstonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attomey.docket rK). 25791.12.02. filed on 2/24/2000, 
which dabned the bcir^ of the fifing dates of U.S. provistonal applicatk)n no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

10 applteatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utOity application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, v^ich claimed the t>enefit of the filing date of U.S. proviskmal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1899; (9) U.S. utility patent 
applk:ation no. 09/588,946. attomiey docket no. 25791.17.02. filed on June 7. 2000. 

15 which claimed the benefit of the filing date of U.S: provistonal patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed Qn 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122, attorney docket no. 25791^3.02, filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

20 provisional application no. 66/146,263, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 

25 U.S. provisional patent appltoatibn rto. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provi8ior)al patent application no. 60/165,228, 
attomey docket no. 25791.39. filed oh 11/12f1999, ttie disctosures of which are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and ttie 

30 expansion cone 325. The anchoririg device 335 is preferably adapted to controllably 
coupled to ttte.expandabte tubular ifnernber^ Inthte 
manner, the anchoring device 330 preferably controllably anchors the. expandable 
tubular member 335 to the wellbore casing 300 to fadlltate the radial expansion of 
the expandable tubular member 335 by the axial displacement of the expansion 

35 cone 325. In a preferred embodiment the anchoring device 330 indudes one or 



more expandable elements 345 that are adapted to controilably extend frxxn the 
body of the anchoring device 330 to radially displaoe corresponding engagement 
elermnts 350 provided in the expandable tubular men4)er 335. in a prefen^d 
embodintent, the radial di8ptaoen)ent of the engagement etements 350 couples the 

S expandable tubular member 335 to the wellbore casing 300. In a preferred 
embodiment the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodiment, the anchoring device 330 is any one of 
the hydraulicaliy actuated anchoring devices commercially available from Haiiiburton 
Energy Senrioes or Balcer-Hughes. 

10 In an altemative embodiimnt, the expandable elements 345 m explosive 

devices that oontroiiably generate a radiaily directed expioshm force for radially 
dtepladng the engagement etements 350. In a preferred embodirrient, the explosive 
expandable elements 345 are shaped explosive charges oommerdatiy available 
from Haiiiburton Energy Services. 

1 5 ' The expandable tubular member ^5 is removably coupled to the expansion 
cone 325. In a prefanred embodiment, the exparidabte tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement wHh thci walls of the wellbore casing 300. 
In this nianner. the expandable tubular member 335 is coupled to the wellbore 

20 casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surface df the wellbore casing 1 00. 

In a prefenBd embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intermediate section 360. and an upper section 
365. In a prefenred embodiment, the lower section^355 includes the engagerrient 

25 device 350 in order to provide anchoring at ah arid portion of the expandable tubular 
member 335. In a preferred embodiment, tt>e wall thickness of the lower and 
intermediate sections^ 355 and 360, are less than the wall thiclcness of the upper 
section 365 in order to optimally coupte the Fadialiy expartded portion of the 
expandabte tubular rhember 335 to the wellbore casing 300. 

30 In a preferred embiodiment, tte expandable tobular member 335 is further 

provided substentiaDy as disclosed in one or more of the following: (1) U:S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which dairhed the t)enefit of the fiRng date of U.S. provisional patent 
appltoation ho. 60/11 1,293, attorney docket no. 25791.3, filed on 12^/1998; (2) U.S. 

35 utility patent application serial no. 09/510,913^ attorney, docket no. 25791.7.02, filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisionat 
application no. 60/121,702, filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09^02,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
daim^ the t>eneflt of the filing date of U.S. provisional application no. 60/119,611, 

5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791 .9, filed on 11/16.1998; (5) U.S. proviskNial patent applicatk>n no. 60/183,546, 
filed on 2/18/2000; (6) U.SJ utility patent applicatipn no. 09/523.460, attorney docket 

10 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcation no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/^000, 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841. attorriey docket no. 25791.12. filed on 2/26/1099. and U.S. provisional 

15 appficatton no. 60/154,047, attorney docket no. 25791.29, filed oh 9/16/1999; (8) 
U.S. utility applicatton no, 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed ttie l)enefit of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 

20 which claimed the benefit of the filing date of U.S. provisional patent appltoation 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed ttie benefit of thB filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisbnat application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applk:ation serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appiteaOon no. 60/159.039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 

30 U.S. provi8k)nal patent applicatipn no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket f)o. 25791.39, filed on 11/12/1999. file disctosures of which are 
incorporated herein by referenqe. 

The sealing n)emt>ers 340 are coupled to ttie outer surface of the upper 

35 portion 365 of ttie expandable tubular memlier 335. The sealing members 340 are . 
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preferabty adapted to engage and fluididy seal the interfaoe t)etween the radially 
expanded expandable tubular meniber 335 and the welibbre c^ing 300. in a 
pr^erred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing nr^mbers 340 surround and isdate the 
5 opening 310. 

As illustrated In FIG. 3a, the apparatus 315 Is prefjerably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a prefened embodiment, th^ apparatus 
315 Includes a pturality of sealing members 340 that are positioned above arnJ 

10. below the opening 310. In this manner, tte radial expansion of the expandable 
tubular nrtember 335 optimally fluididy Isolates the opening 31 0. 

As Illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 Is then anchored to the wellbors casing 300 using the anchoring 
device 330. in a preferred embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radially dispteices the corresponding engagement elements 350 of the expandable * 
tubular member 335 Into intimate contact with the weilbore casing 300. In this 
mamer, the lower section 355 of the expandable tubular member 335 is coupled to 
the weilbore casing 300. 

20 In an alternative embodlnr^nt a compressible cement and/or epoxy is then 

Injected into the annular space between the unexpanded portion of the tubular 
member 335 and the weilbore casir^ 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

25 around the tubular member 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expanston cone 325 is axlaily displaced by applying an axial force to the support 
. member 320. In a preferred enibodinient. the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 

30 device 330. Attematively, the expahdabte elements 345 are resiliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automaticany upon the deactivation of the anchoring device 330. In a prefenned 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 Into Intimate contect the wialls of the weilbore 

35 cceing300. 
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As illustrated in FIG. 3d, after the exparwlable tulHjIar member 335 has been 
radially e)g>anded by the axial dfeplacement of the expansion cone 335, the support 
member 320, expansion cone 325, and the anchoring device 330 are preferably 
removed frxm the expanded expandable tubular number 335. 

In a preferred embodirront, the opening 310 in the wellbore casing 300 is 
sealed crff by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and strudural supports. 

Refening to FIG. 4, an embodiment erf a system 400 for applying an c^xial 
force to the expansion cones 130. 230, and 325 includes a lifting device 405, a first 
support member 410. a shodc absorber 415, and a second support member 420. In 
a preferred embodimpnt, the system 400 is adapted to minimis the transfer of 
shock loads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130. 230, and 325, to the lifting device 405. In 
' this manner, the radial expansion of tubular members by the expansion cones 130. 
230 and 325 is provided in an dptinfially safe manner. 

The itfUng device 405 is supported at a surface location and is coupled to the 
f&5t support memtw 410. The lifting device 405 may oorhprise any number of 
conventional commerdaity available lifting devices sultatto for manipulating tubular 
members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absorber 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as. for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

The shock absort)er 415 Is coupled to the first support member 410 and the 
second support member 420. The shock absort>er 415 is preferably adapted to 
absorb shock loads transrhitted from the second support member 420. The shock 
ab80rt)er 415 may be any number of conventtonal commercially available shock 
ab8ort)ers. 

The second support mernber 420 Is coupled to the shock absort>er 41 5. The 
second support member 420 is further preferably adapted to be coupled to one or 
nriore of the expansion cones 130^ 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device applies an axial force to one df the expansiori cones 130, 230 ahd 325 in 
order to radially expand tubular rinembers. In a preferred embodiment, upon the 
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completion of the radial expansion process, wt>en the expansion cones 130, 230 
and 325, exit the radially expanded tubular memt>ers. the sudden shock loads 
generated are absort)ed, or at least nriintmized, by the shock absort>er 415. In this 
manner, the radial expansion of tubular m«fTd>ers by pulling Uie expansion cones 
5 130, 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Refem'ng to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
prefsnned embodiment, the systern 500 includes ah upper ring 505, a sealing 

10 element 510. and a lo^r rfng 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510, and the k>wer ring 515 are provided on the outer surfaces 
of the expanddi^le tubular meinbers 140^ 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the kiwer ring 515 engage the interior 

15 surface of the preexisting ^ructure that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred embodiment, the upper and tower rings, 505 
and 515, penetrate the interior surtace of the preexisting structure that the 
expandable tubular mefTd>er8 140, 240 and 335 are coupted to in order to optimally 
anchor the tubular members 140j 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the seaKng element 510 is compressed into contact with the 
Interior surface of the preexisting stmcture that the expandable tubular memt>er8 
140, 240 and 335 are coupled to in order to optimally flukliciy seal the interface 
between the tubular mernbers 140, 240 and 335 and the preexisting stnicture. 

In a preferred embodiment the upper and lower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to % inches. In a preferred embodiment, the upper and lower rings, 505 
and 515, extend about 1/8" from the outer surfaces the tubular members 140, 
240, and 335 In order to optimally engage the preexisting structure. 

in a preferreld embodiment, the sealing ^ment 510 extends from the outer 

30 surfaces of the tubular membens 140, 240 and 335 by a distance substantially equal 
to the extenstoh of the un>er and tower rings, 505 and 515. above the outer 
surfeces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 Is febricated from rubber in order to optimally iRuMldy seal and 
engage the preexistirig staicture. 
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In a preferred embodiment, the tubular members 140, 240 and 335 indude a 
plurality of the cxxipling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intennediate, and upper portions of the 
tubular members 140. 240. and 335. 

Refarring now to FIG. 6. a preferred embodiment of an expandable tubular 
member 600 for use in the apparatus 115. 215 and 315 wSI be described. The 
tubular member 600 preferably includes a lower portion 605, an intermediate portion 
610, and an upper pordon 615. 

The lower portion 605 is coupled to the intermediate portion 610. In a 
preferod embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135, 235, and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or rrmre slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135', 235, and 
330. in this manner, the lower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135, 235, and 330 Into contact with the 
preexistihg structure. Furthemnore, in this manner, the lower portion 605 of the 
tubular meinber 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. 

The Intermediate portiwi 610 is coupled to the Imver portion 605 and the 
upper portion 615. In a preferred embodiment, the waU thicknesses of the lower and 
intennediate portions. 605 and 610. are less than the wall thickness of the upper 
portion 615 in order to facilitate the radial expanston of the tubular member 600. In 
a preferred embodiment, the tower and intermediate porttons, 605 and 610, are 
preexpanded to mate with the expanston cone. 

Referring to FIG. 7. a preferred embodiment of an expandable tubular 
member 700 for use in the apparatus 115. 215 and 315 will be described. In a 
prefened entf)odlmerrt. the tubular member 7(K) minimizes the shock loads created 
upon the cpmpletton of the radial expansion process. In a preferred enrtxxliment. 
the tubular member 700 Includes a lower portion 705, a lower trensitionary portion 
710, an intenmdiate portion 715, an upper treittKtonary portton 720, an upper 
portion 725, and a sealing elehftent 730. 

The lower portion 705 is ooupted to the lower transittonary portion 710. The 
tower portion 705 is preferably adapted to mate with the expanston cone and the 
anchoring device. 
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The lower transitionary portibn 710 is coupled to the lower portion 705 and 
the intem^iate portion 715. In a preferred embodiment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone, in a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the lower 
5 transitionary portion 710 are less than the wall thictcnesses of the intermediate 
portion 71 5. the upper transitionary portion 720 and the upper portion 725 In order to 
optimally fadlitate the radial expansion process. 

The Intermediate portion 715 Is coupled to the lower transitionary portion 710 
and 0ie upper transitionary portion 720. In a preferred embodiment, the outside 

10 diameter of the Intsrmediate portton 715 is less than the wall thicknesses of the 
lower portion 705 and the upper portton 725. 

The upper transitionary portton 720 is coupled to ttm intermediate portton 
715 and ttie upper portion 725. 

The upper portion 725 Is coupled to the upper trarisiUonary portion 720. 

15 The sealing element 730 Is coupled to the outside surface of the 

bttermedlate portion 715. In a preferred embodiment, the outside diameter of the 
sealing element 730 Is less than.or equal to the outside diairieter of the lower portion 
705 and ttie upper portiori 725 In order to optimally protect the sealing element 703 ^ 
during friacement of ttie tubular member 700 wittiin the preexisting structure. 

20 In a preferred embod^ent, during \he radial expansion of the tubular 

nmnber 700 using the apparatus 115, 215 and 315, the preexpansion of ttie upper 
transitionary portion 720 and the upper portion 725 reduces ttie shodc loads typically 
created durir^ the end portion of the radial expansion process. In this manner, the 
radtel expansion process is optimally provided in a safe manner. Furthermore, 

25 becaise ttie sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and thcf upper portion 725, ttie sealing elemerit 730 Is optimally 
prortscted from damage during ttie placement of ttie tubular member 701} witt)in ttid 
preexisting structure. 

Refening to HO. 8. a preferred embodiment of an expandable tubular 

30 member 600 for use in ttie apparatus 115, 215 and 315 will be descril}ed. The 
tubular member 800 preferably includes a lower portibn 805, an intermediate portion 
810;.and an upper portion 815. 

The lower portion 805 is coupled , to ttie intemnediate portion 810. In a 
prefenred embodiment, ttie lower portion 805 is furttier sKJapted to mala with the 

35 expansion cones 130, 230, 325 and ttie anchoring devices 135, 235. and 330. 
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The IntBrmedlate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred eml)odinrwnt, the wall thicknesses of the 1^ 
intamedlate portions. 805 and 810, are less than the wall thickness of the upper 
portion 815 in order to ^litate the radial expansion of the tubular member BOO. In 
a preferred embodiment the tower and intemiediate portions, 805 and 810. are 
preexpanded to hiate with the expansion oone. 

The upper portion 815 is coupled to the intermediate portion 810. In a 
pn^erred enrtbodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expansion of the upper portion 
815 by the expansion conn 130, 230, and 325. In this tnanner. the upper portion 
815 of the tubular nrtember 800 is preferably radially expanded by the expansion 
cones 130, 230. and 325 with minimal shock loads when the expansion cones 130, 
230 and 325 exit the expandat>le tubular member 800. 

Referring to FIG. 9, a prefened embodiment of a method of applying an axial 
force to the expansion oone? 130, 230, and 325 will now be described. In a 
preferred mibodiment, the aOal displacement of the expanston cones 130, 230, and 
325 during the radial expanston process is provided by applying an axial force to the 
expanston cones 130, 230, and 325. In a preferred embodiment, the axial force 
provMed includes the applicattoh of a substantially constant axial force for some 
time periods and the application of increased axial force for other time periods In 
order to optlmaily factlrtate the radial expansion process by minimizing the effects of 
friction. In a preferred embodinwnt* the applteation of the Increased axial force is 
provided oh a periodic basis in onler to optimally provide a variable contact area 
between the expanston cone and the tubular member being expanded. In an 
altemative embodiment, the applteatton of the increased axial force is provided on a 
random t>asis in order to optimally provide a variable contad area between the 
expanston cone and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the applicatton of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally rediaily expand the 
tubular membere. In a preferred embodiment, the ratio of the increased axial force 
to tiie substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 1n 
order to optimally provide a variabte contact area between ttw expansion ebne and 
the tubular member being expanded, promote more even wear of tiie expianston 
oone, and ctean debris from the expansion conie surface. 
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p Referring to FIGS. 10a to 10i, an embodinr)8nt of an apparatus and method 

for fbnming a wellbore casing will now be described. As illustrated in FIQ. 10a, a 
^ weltbone casing 1000 and an open hole wellbore section 1005 are provided in a 

subterranean fonnation 1010. The wellbore casing 1000 and open hole weDbore 
5 . section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred eimbodirnent, a new section of wellbore casing is fon^ 
^ thei open hole weHbore sectiQn 1005 using an apparatus 1015. More generally* the 

apparatus 1015 is utilized to form or repair wellbore casings, (Mpelines, or stmctural 
^ supports. 

10 The apparatus 1015 preferably Includes a first support member 1Q20» a 

second support member 1025. an expansion cone 1030» an anchoring device 1035, 
an expandabte tubular memt>er 1040, one or more upper sealing members 1045, 
one or xvam lower sealing members 1050, and a flexibie coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 
15 surface location. The first support rnember 1020 is further coupled to the anchoring 
device 1035. The first supjport member 1020 is preferably adapted to convey 
(vessurtzed fluidic materials and/or electrical current and/or communication signals 
P from a surface locatton to thei anchoring device 1035. The first support member 

1020 may, for example, be conventional commerciaily available slicl( wire, braided 
20 wire, coiled tubing, or drilling stock material. 

The second support member 1Q25 Is preferably adapted to be coupled to a 
n surface location. The second support nrtenrtber 1025 is further coupled to the 

expansion cone 1030. The second support member 1025 is preferably adapted to 
permit the expansion cone 1030 to be axiaHy displaced relative to the first support 
25 member 1020. The second support member 1025 may, for exarhple, be 
^ conventional commerdatly availabie allele v^re. braided wire, coiled tubing, or drilling 

stock material. 

- ^ In an alternative embodinnent, the support meinber 1020 Is telesoopically 

coupled to the support rnember 1025, and the support rriember 1^^ 
30 wrface support member. 

. . The expansion cone 1030 is coupled to the second support mernber 1025. 
The expansfon cone 1030 Is preferably adapted to radially expand the expandabte 
P tubular member 1040 when this expanston cone 1030 is axially displaced relative to 

the expandabte tubular member 1040. In a preferred embodiment, the expansion 
r 35 cone 1030 is provided substanttelly as disctosed in one or rmre of the fdtowi^ (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. 
filed on 12/3/1999, wtiich claimed the Iwnefit of tfie filing date of U.S. provisional 
patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913, attorney docket no. 
25791.7.02, filed on 2/23/2000, which claimed the benefH of the filing date of U.S. 
provisional applicatidn no. 60/121,702. filed on 2/2W1999; (3) U.S. utility patent 
applicatton serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000. which claimed the iwiefit of the filing date of U.S. provistonal application 
no. 60/119,61 1, attorney dodcet no. 25791.8; (4) U.S. utility patent applicatkm serial 
no. 09/440,338. attorney docket no. 25791.9.02, filed oh 11/15/1999, which claimed 
the iwnefit of the ffling date of U.S. provisional applicatkMi no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.& provisional patent appOcaUon no. 
60/183.546, filed on ,2/18/2000; (6) U.S. utility patent application rio. 09/523.460. 
attorney docket no. 25791.11,02. filed on 3/10/2000. which claimed the benefit of 
the filing date of U,S. proyisk)hal applicattoh no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent appDcatton no. 09/512,895. attorney docket no: 25791. 1Z02, filed 
on 2/24/2000. whteh claimed the benefit of the filing dates of U.S. provistonal 
application no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154.047. attom^ docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applicatfon no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2^4/2000. which claimed the benefit erf the filing date of U.S. 
provisional serial no. 60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent appllcatk)n no. 09/588.946, attomey docket no. 25791.17.02, 
filed on June 7. 2000, which claimed the benefit of the filing date of U.S. pro>rt8iohal 
patent application serial no. 60/137*998, attomey docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attomey docket no. 
25791.23.02, filed on 4/26/2000, which claimed the benefit of the filing date df U.S. 
provisional applteatton no. 60/131,106, attomey docket no. 25791.23, filed on 
4/26/1999: (11) U.S. provistonal appitea^n no. 60/146,203. attomey docket no. 
25791.25, fited on 7/29/1999; (12) U.S. provisional application no. 60/143,039. 
attomey docket no: 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent 
appHcatton serial no. 60/162,671. attomey docket no. 25791.27. fited on 11/1/1999; 
(14) U.S. provistonal applicaVon no. 60/159,039, attomey docket no. 25791.36. fited 
on 10/12.1999; (15) U.S. provlsidrial patent application rio. 60/159.033, attomey 
docket no. 25791.37. fited on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999. the 
disdosures of wtiich are incorporated herein by reference; 

The anchoring device 1035 is coupled to the first support niemlw 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllabty anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

10 In a preferred embodlm^t, the anchoring device 1035 includes one or more 

expandable elements 10^0 that are adapted to oontn^llabiy ^nd from the body of 
the anchoring device 1035 to engage both the flexibie coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

15 In a preferred embodiment the arichoring .device 1035 further includes a 

fluid passage 1036 adapted to receive a bail plug or other similar vaMng element 
In this manner, fluidic material can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be contrDllat)ly plugged. In a prefenred embodiment 
the anchoring device 1035 is any one of the hydraulically actuated packers 

20 conmercially available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance \Mth the teachings of the present disck)sure. 

In a preferred enrrit>odiment, the anchoring devtees 135. 235. and 330 are 
also modified to includes a fluid passage that can be dontrollably plugged in order to 
pemvt fiuidk: materials to be exhausted ftorn the anchoring devices 135. 235, and 

25 330. 

The expandable tubular m6nrtt)er 1040 is rsoKivably coupled to the 
expanston cone 1030. The expandable tubular rnember 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a prefened embodiment the expandable tubular member 1040 further 

30 includes a bwer sectton 1065. an Intermediate sectton 1070. and an upper section 
1075. In a preferred embodiment the kiwer section 1065 is coupled to the flexible 
coupling element 1055 in order: to provhJe anchoring at an end portkxi of the 
expandable tubular member 1040. In a prefened enribodiment the wall thickness of 
the tower and Intermediate secUohs, 1065 and 1070, are less than the wall thtekness 

35 of the upper section 1075 In order to optfanally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wBllbora section 1005. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicalion no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application seiial.no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2^3/2000. which claimed the benefit of the filing date of U.S. provisional 
applkation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no, 25701.8.02. filed on 2/10«2000, which 
claimed the benefit of the filing date of U.S. proviskmai application nb. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatibn serial no. 09M40^338. 
attorney docket no. 25791.9.02, fileid on 11/15/199£|. whteh claimed the benefit of 
the filing date of U^S. provisional applteation no. 60/108.558. attorney docket no. 
25791.9. fted on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whkii claimed the benefit of the filing date of 
U.S. provisfonal appllcatipn no. «)/1 24,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit erf the filing dates of U.S. provisional application no. = 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appllcatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 00/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicafion no. 09/588.946, attorney docket no. 25791.17.02, filed on Juie 7, 2000. 
which daimed the benefit of the filing date of U.S. provisional patent appUcattoh 
serial no. 60/137.998. attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122, attorney docket no. 25791 J23.02. filed on 
4/26/2000. which dainted the benefit of the filing date of U.S: provistonal application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999: (11) U.S. 
provistonal applicatton no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.2iB. filed on 7/9/1999; (13) U.S. provistonal patent appUcation serial no. 
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r 60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S: provisional 

application no. 60/159,039, attorney docket no. 2579136, filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159,033. attonmy docket no. 25791.37, 
filed on 10/12/1999r and (16) U.S. provisk>nal patent applicatton no. 60/165»228, 

r- 5 attorney docket no. 25791.39. filed on 11/12/1999, ttie dsdosur^ of which are 

incorporated herein by referertce. 

In a preferred emt>odin1ent, the expandable tubularmeniber 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 

^ nriembers idescribed above and iBustrated in FIGS^ 

10 The upper sealing members 1045 aro coupled to the outer surface of the 

^ upper portion 1075 of the expandable tubular member 1040. The upper sealing 

members 1045 are preferably adapted to engage and flukitoly seal the interface 
between the radially expanded expandable tubular member 1040 and the welibore 
casing 1000. |n a preferred embodiment, the apparatus 10115 includes a plurality of 
15 upper seaVrtg members 1045. 

^ The tower sealing members 1050 are coupled to the outer surface of the 

upper portion 1075 of the expandabto tubular member 1040. The tower sealing 

r rriembers 1050 are preferably adapted to engage and fluldldy seal the interface 

between the radially expanded expandable tubular member 1040 and the open 

r 20 welibore sectton 1005. In a preferred embodiment, the apparatus 1015 bidudes a 

plurality of lower sealing members 1050. 

r* The flexible coupling element 1055 is coupled to the lower portion 1065 of 

the expandable tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
25 engagement within the walls of the open hole welibore section 1005. In this 

^ manner, the lower portton 1065 of the expandable tubular rr^mber 1 040 is coupled 

to the walls of the open hole welibore section 1005. In a prefiBrred embodiment, the 

flexible coupling element 1055 is a stotted tubular, memt^r. In a preferred 

- ■ 

ernbodinfient, the flexible coupling element 1055 includes one or mors hook 
30 etoments for eng^ing the walls of the opm hole vi^llbore section 1005. 

As illustrated in FIG. 10a, the apparatus 1015 is preferably posittoned with 
the expandable tubular member 1040 posittoned in overlapping relation with a 
^ portton of the welibore casing 1000. In this manner, the racfially expanded tubular 

member 1040 is coupled to the lower portton of this welibore casing 1000. In a 
r 35 preferred embodiment the upper sealing rhembere 1045 are positioned in opposing 
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relation to the lower portion of the weUbore casing 10(X) and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
wejlbora section 1005. In thte manner, the tnterfaoe between the radially expanded 
tubular member 1040 and the wellt3ord casing 1000 and open hole weilbore section 

5 1005 Is optimally fiuidiciy sealed. 

As illustrated in FIG. 10b, in a prefenred embodiment a quantity of a non- 
hardenabie fluidlc material is then injected into and then out of the apparatus 1015. 
In a preferred embodiment, the non-hardenabie material is discharged from the 
apparatus 1015 using the valveaUe flow passage 1065. The non-hardenable flukUc 

10 material may be any number of com^tionai commercially available fluidic materials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c, in a preferred embodinrtent, a quantity of a 
hardenable fluidic sealing material Is then ii^eded Into and out of the apparatus 
1015. In a piBfenred enrtbodiment, the hardenable fluidic sealing nraterial is 

15 exhausted from the apparatus 1015 using the vatvjsable flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing material is permitted to 
completely fill the arinular space between the tubular member 1040 and the open 
hole weilbore section lOiDS. The hardenable fluidic sealing material rnay be any 
number of conventional oommerdaliy available materials such as, for example, 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated In FIG. 10d, in a prefened embodiment, another quantity of a 
non-hardenable fluidic material is then injected into and put of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device, is placed into the non-harderiable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. In this nrianner, the anchoring device 1035 is then pressurized to 
anchor the tubuter member 1040 to the open hole weilbore section 1005. 

In an alternative dmbodbnent, the valveable fluid passage 1(M5 includes a 

30 remote or pressure activated valve for sealing off the valveabte fluid passage 1065. 

As illustrated in FIG. lOe, in a preferred embodiment, the apparatus 1015 is 
then anchored .to the open hole weilbore secUm 1005 using the anchoring device 
1035. In a preferred embodiment, the anchorir^ device 1035 is pressurteed and the 
expandable eteririent 1060 Is radially extended from the anchoring device 1035 

35 causing the flexit>ie coupling element 1055 to radiaily expand into intimate conted 
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with the walte of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular meniber.1040 removably coupled to the 
watte of the open hole wetlbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 Is then axialty displaced 
5 by apptyir^ an axial force to the second support member 1025. In a prefen^d 
embodiment, the axial displacement of the expanston cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

in an altmurtive embodiment, as illustrated In FIG. ^0g, the axial 
10. displacement of the expansion cone 1030 is enhanced by ir^ecting a pressurized 
fiuidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force Is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidlc 
material. In Wb mam»r, a temporary need for increased axial force during the 
19^ radiat expansion process can be easily satisfied. 

in a prefened embodiment, the hardenaUe fiuidic sealing material is then 
pemiitted to at least partial cure. 

As illustrated In FIGS. 1 0h and 101, after the expandable tubular rnend3er 
1040 has been radially expanded by the axial displacerr^nt of the expansion cone 
20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and ttien lifting the first support member 1020 and anchoring device 
1 035 from the wellbore casing 1 000 and the open hole wellbore section 1 005. 

In a preferred embodiment, the resulting new section of wellbore casing 
25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fiuidic sealing nriaterial. In this manner, a new section of wellbore casing 
Js optimali/ provided. More generally, the apparatus 1015 is used to fbnm and/or 
repair wellbore casings, pipelines, and structural supports. 

Referring to RGS. 11a to 11g, an alternative embodirneht of an apparatus 
30 and method for coupling an expandable tubular member to a preexisting structure 
v^ll now be described. Referring to Fig. 11a, a wellbore casing 1100 is positioned 
within a subton^nean formation 1 105. The wellbore casing 1 1 00 may be positioned 
in any orientotioh from this vertical direction to the horizontal direcUbn. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
35 resiA of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturtr>g qperation performed upon the sumoundlng subterranean 
formation 1 105. As will l)e recognized by persons having ordinary skill In the art the 
openings 1110 can diversely affect the subsequent operation and use of the 
weDbore casing 1 1 00 unless they are sealed off. 

In a preferred embodiment an apparatus 1115 is utilized to seal off the 
openings 11 10 in the wellbore casing 1 100. More generally, ttie appara^ 1 1 1 5 is 
preferably utffizad to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 
' second support nnember 1125. an exparision cone 1130. an anchoring device 1135. 
and expandable bjbuter member i 140. and one or more sealing rr^mbers 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 Is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to oonvey 
pressurized fluidic materials and/or electrical cunsnt and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional stepe. The first 
support member 1120 may. for example, be febricatad from conventbnal 
commerdaily available slide wire, braided wire, cdted tubing, or. drilling stock 
hfiatertel. 

The second support nnember 1 125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 is firther coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
p^it the expansion cone 1130 to be axially displaced relative to the ffrst support 
member 1120. The second support nrvember 1125 may. for example, be 
conventional commemiaHy available slick wire, brakled wire, coiled tubing, or drilling 
stock material. 

In a preferred embodiment, the first support member .1120 is coupled to a 
surfece locatfon by a sUp joint and/or sliding sleeve apparatus that is concentrically 
coupled to the second support mernber 1125. . 

The expansion cone 1130 is coupled to the second support member 1125. 
The expansion cone 1130 is preferably Adapted to radially expand the expandable 
tubular member 1140 when the expansion corie 1130 is ^aily displaced relative to 
the expandable tubular menrH)er 1140. In a preferred embodiment, the expanston 
cone 1 130 Is provided substantially as disclose in one or more of the fblhiwhg: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. 
filed on 12/3/1999, which dainted the benefit of the filing date of U.S. provisional 
patent application no. 60/111.293, atton^ docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utfiity patent application serial no. 09/510.913. attorney docket no. 
5 25791 .7.0Z riled on 2/23/2000. which claimed the benem of the filing date of U.S. 
provisional applteation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
appBcatkm serial no. 09/502.350. attorney docket na ^791.8.02. filed on 
2/10/2000, which claimed the ben^ of the filing date of U.S. proviskMtal appiteatton 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent appllcatton serial 

10 no. 09/440.338, attorney docket no. 25791.9.02; filed on 1 1/15/1999. which claimed 
the benefit of the filing date of U.S. praviskmai application no. 60/108,558. attorney 
docket no. 25791.9. fled on 11/16.1998; (5) U.i3. provistonai patent applicatkm no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523.460. 
attorney docket no. 25791. 11.<K2. filed on 3/10/2000. whteh claimed the benefit of 

IS the filing date of U.S. provisional applteatkm no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent applksatkm no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. which claimed the benefit of the fifing dates of U.S. provlsranai 
appiteatkxi no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no: 60/154,047. attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility applicatton no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000. vt^ich claimed the benefit of the filing date of U.S. 
pro\^sk)nal serial no. 60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. uUlity patent applteation no. 09/588,946. attorney docket no. 25791.17.02. 
filed on June 7, 2000. which claimed the benefit of the filing date of U.S. piovistonal 

25 patent appiicatton serial no. 60/137,998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent appikation no. 09/559.122. attomey docket no. 
25791.23.02. filed on 4/26/2000, whteh ctedhwd the benefit of the filing date of U.S.' 
pro^tonal iqjplkatkm no. 60/131,106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S: proviskmal applteatton no. 60/146.203. attomey docket no. 

30 25791.25. filed on 7/29/1999} (12) U.S. provlstonai appHcatkm no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
. appficatkm serial no. 60/162.1871, atlom^ docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provtekmal applteation rio. 90n 59^039. attorney docket no. 25791 :36. filed 
on 10/12.1999; (15) U.S. provistonal patent application no. 60/159.033. attomey 

35 dock^ na 25791.37, fited on 10/12/1999; and (16) U.S. provision^ patent 
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application no. 60/165.228, attorney docket no. 25791.39, filed on .11/12/1999, the 
dtedosures of which are incorpoFated herein by reference. 

The andwring device 1135 Is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be controilably coupled to the 
expandat^ tubular niember 1 140 and the welibore ca^g 1 100. In this manner, the 
anchoring device 1135 preferably coritroiiably anchore the expandable tubular 
member 1140 to the welibore c&sing 1100 to Mtitate the radial expansion of the 
expandable tubular metvim 1140 by the axial displacement of the e)^nsion cone 
1130. In a prefMired embocfiment. the anchming device 11 35 includes one or more 
expandable elemenb 1 150 that are adapted to controilably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the welibbre casing 1 100. in a preferred embodiment, the expandable elements 
1150 are actuated using fluidic pressure, in a prefened embodiment, the anchoring 
device 1 135 is any one of the hydrauHcally actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes nrxxJified in accordance with the 
teachbigs of the present dbclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular mmiber 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 
device 1135. In a prefsned embodiment the expandable tubular member 1140 
inckides one or more anchoring windows 1155 for pemiitting the expandable 
elements 1150 of the anchoring device 1135 to engage the welibore casing 1100 
and the expandable tubularnriember 1 140. 

In a preferred embodiment, the expandable tubular member 1140 further 
includes a k>wer section 1160/ an intermediate section 1165, and an upper sectton 
1170. In a prefenred embodiment, the lower section 1160 rests upon and is 
supported by the expanston cone 1130. In a preferred embodiment, the 
intenmediate sedton 1165 includes the anchoring windows 1155 in order to provide 
anchoring at an intermediate portion of the expandabte tubular member 1 140. 

In a prefened embodiment, the expandable tubular member 1140 is further 
prtnrtded substentiaily as disclosed in one or more cH the foltowing: (1) U.S. utility 
patent applkation serial rK>. 09/454.139, attorney docket no. 25791.3.02, fltod on 
12/3/1909, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appGcatiqn serial ho. 09/510,9t3. attorney docket no. 25791.7.02. filed 
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r . on 2/23/2000. which claimed the benefit of the filing date of U.S. provislohal 

application no. 60/121.702, fHed on 2/25/1999; (3) U.S. utility patent application 
seflai no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the l)enefit of the filing date of U.S. provisional application no. 60/119,611. 
r 5 attorney dodcet no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 

attorney dodiet no. 25791.9.02, filed on 11/15/1999. which claimed the t)eneflt of 
f^. the filing date of U.S. provisional application no. 60/108.558, attorney dodtet no. 

25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
^ filed on 2/18/2000; (6) U.S. utility patent application m. 09/523,460. attorney dockdt 

10 na 25791 .1 1 .02. filed on 3/1 0/2000, which daimied the benefit of the fillhg date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S: utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2^4/2000, 
which claimed the t>enefit of the filing dates of U.S. provisional application ho. 
r ;6Q/121;B41. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

15 appllcatfon no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
r U.S. utility application no: 09/511,941, attorney docket no. 25791.16.02, fDed on 

2/24/2000. which daimed ttie benefit of ttie filing date of U.S. provisional serial no. 
^ 60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
r 20 which claimed the benefit of the filing date of U.S. provisional patent applicatton 

serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
r utility patent appllcatton no. 09/559,122. attorney docket no. 25791. 23.02^ filed on 

4/2Bf2600, which claimed the benefit of ttie filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
25 provisional applicatton no. 60/146.203, attorney docket no. 25791.25, filed on 
^ 7/29/1999; (12) U.$. provisional appiteation no. 60/143,039, attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appUcatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (IS) 
30 U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
r filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

attorney docket no. 25791.39, filed on 11/12/1999,. ttie disctosures of whteh are 
P incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
r 35 expandable tubijlar rnember 1140. The seaKng members 1145 are preferably 
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adapted to engage and fluididy seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a prefened 
embocflment, the apparatus 1115 includes a pluraBty of sealing members 1 145. In a 
preferred embodffmnt. the sealing members 1145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 11a, the apparatus 11 15 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned bi 
opposing relation to the opening 1110. in a preferred embodiment, the apparatus 
1115 includes a pluralHy of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubiidar member 1 140 optimally fluidicly teotatra the opening 1110. 

As illustrated in FIG. lib. the apparatus 1115 is then anchored to. the 
wellbore casing 1100 using the anchoring device 1135. In a preferred mibodin^nt. 
the anchoring device 1135 is pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1 155 In the expandable tubular member 1 140 into intimate contact with the 
weUbore casing 1100: In this manner, the intemnediate section f 165 of the 
expandable tubular member 1 140 is removably coupled to the wellbore casing 1 100. 
In an alternative embodiment, a compressible cement and/or epo)^ is then 

20 injected into at least a portion of the annular space between the unexpanded portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cermnt and/or epoxy is then pemnltted to at least partially cure prior to the initiattoh 
of ttie radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1 140. 

25 . As illustrated in FIG. 11c, in a prefened embodiment, the expansion cone 
1130 is then axially displaced by applying an axial fon;» to the second support 
member 1125: In a pnsfened embodiment, the axial displacement of the expansicm 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1 140 into intimate contact with the walls of the wellbore or the wellbore 

30 casing 1100. ' 

As illustrated in FIG. Ildjn a preferred emboidiment, the axial displacement 
of the expansion cone 1130 is stopped once the expansion cone 1130 contacts the 
lower portion of the anchoring device 1 1 35. 
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As illustrated In FIG. lie, in a preferred emlxKllment the anchoring device 
1135 Is then decoupled from the wellbore casing 1100 and the expandable tubular 
nnember1140. 

As illustrated in FIG. 11f, in a prefenred enibodiment, the axial dlspteK^erront 
5 of the expansion cone 1130 is then resumed. In a preferred embodiment the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1100. In a prefemed embodiment, the lower section 1160 of thd expandable 
tubular men^ 1 140 Includes one or more outer rings or other coupling members 

10 to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
mefTd)er 1 140 to the wellbore or the wellbore casing 

As illustrated in FIQS: 11g, after the expandable tubular member 1140 tos 
been oomptetely radiaOy expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 

15 tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
opthnatly provided. More generally, the apparatus 1115 Is used to repair or fbnn 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member II46 Is substantially 
constant. 

20 Refening to FIGS. 12a to 12d, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular memt>er to a preexisting structure 
will now be described. Refemng to Fig. 12a, a wellbore casing 1200 is positioned 
wHhin a subtenanean fonnation 1205. The wellbore casing 1200 nr^ay be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 

25 casing 1200 further indudes one or more openings 1210 that way have been the 
result of unintentional damage to the wellbore casing 12(X), or due to a prior 
perforation or fracturing operation perfbnfned upon the surrounding subterranean 
formation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 ean adversely affect the subsequent operatim and u$e of the 

30 wellbore casing 1200 unless they are sealed off, 

In a preferred embodiment, an apparatus 1215 Is utilized to seal off the 
openings 1210 In the went)ore casing 1200. More generally, the apparatus 1215 Is 
preferably utilized to form or repair wellbore casings, pipelines, or stnictural 
supports. 
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TTie apparatus 1215 preferably includes a support member 12^0, an 
expandable expansion cone 1225. an expandable tubular member 1235. arKi one or 
more sealing nnemt>ers 1240. 

The support member 1220 is preferably adapted to be coupled to a surfeca 
location. The support memlwr 1220 is further coupled to the expandable expansion 
pone 1225. The support member 320 is preferably adapted to convey pressurized 
fliddic materials andlor electrical current and/or conununication signals from a 
suHiBce location to the expandable exp«islon cone. The support me!Ta>er 1220 
may. for example, be oojfiverMional commercially waOaMe slick wire, braided wire, 
coiled tubing, or drilRng stock ihaterlaL 

The expandefele expanston cone 12^ is coupled to the support member 
1220. the expandable expansion cone M& is preferably adapted to radially 
expand the expandable tubular member 1235 when the a(pandable expansion pone 
-1225 is axially displaced relative to the expandable tubular member 1235. The 
expandable expanston cone 1225 is further preferably adapted to radially expand at 
least a porttoh of the expandable tubular member 1235 when the expandable 
expanston cone 1225 is controllably radially expanded. The expandable expanston 
cone 1225 may be any number of conventtortal commerdally available radially 
expandable expansion cones. In a preferred embodiment, the expandable 
expanston cone 1225 Is provided substantially as dlsdpsed In U.S. Patent No. 
5,348,095. the disdosure of which is incorporated herein by reference. 

In a prefemsd embodirmnt, the expansion cone 1225 is further provided 
sut>stantiaily as disclosed in one or more of the following: (1) U.S. utility patent 
appUcatiOT serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provi^onal patent 
applk:ation no. 60/111.293. attonriey docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent applteation sertol no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the flHng date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcatton 
eerial no. 09/502.350. attorney docket no. 25791.8.02. filed on il/10/2000. whi6h 
claimed the benefit of the filing date of U.S. provisional appOcatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appltoatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, fited on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonai applicatton no. 60/108.558, attorney dockM no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
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r filed on 2/1 8/2000; (6) U.S. utility patent application no. 09/523.460. attorney dodcet 

no. 25791 .1 1 .02. filed on 3/10/2000, wtiich claimed the t)enefit of the filing date of 
r- U.S. provisional applicatipn no: 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

! application no. 09/512.895. attorney dodtet no. 25791.12.02. filed on 2/24/2000, 

P 5. which claimed the t>enefit of the filing dates of U.S. provisional application no. 

60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisbnal 
^ application no. 60/154,047, attorrwy dock^ no. 25791.29. filed on 9/16/1999; (8) 

U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
^ 2/24/2000. which claimed the tienefit of the filing date of U.S. provisk>nal serial no. 

10 60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 

whteh dairned the benefit of the filing date of U.S. provistonal patent epplicatton 

serial no. 60/137.998. attorney docket ho. 25791.17. filed on 6/7/1999; (10) U.S. 
p utility patent application no. 09/559^122. attorney dopket no. 25791.23.(K2. filed on 

1 5 4/26/2000. which claimed ttw l)enefit of the filing date of U.S. proviskNial application 
^ no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

pfovisional appHcation no. 60/146.203. attorn^ docket no. 25791.25. filed on 
p 7/29/1999; (12) U;S. pravistonal appilcatfoh no. 60/143.039. attorney docket no. 

25791.28. filed on 7/9/1999; (13) U.S. praviailonal patent application serial no. 
r 20 60/162.671. attorney docket no. 25791:27, filed on 11/1/1999: (14) U.S.prDViBional 

appKcation no. 60/1 59,039. attorney docket no. 25791 .36. filed on 1 0/1 2.1999; (IS) 
i~ U.S. provistonal patent application no. 60/159,033. attorney docket no. 25791.37, 

filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
^ attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 

25 incorporated herein t>y reference. V 
^ The expandable tulxjlar niemtwr 1235,1$ removably coupled to the 

expansion cone 1225. In a prefened embodiment, the expandable tubular member 
^ 1235 indudes one or more engagement devices 1250 that are adiapted to couple 

wHh and penetrate the weObore casing 1200. In tills manner, ttte expandable 
30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
r pTBTerred embodiment the engagement devtoes 1250 indude teeth for biting into 

ttie surface of the wellbore casbig 1200. 
r Ih a preferred embodiment, the expandable tubular member 1235 further 

indudes a tomr section 1255, an Intermediate section 1260. and an upper section 
p 35 1265. In a preferred embodiment, ttie tower swUon 1255 indudes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a prefenred emt>odtment. the wall thiciofiess of the lower 
and intermediate sections, 1255 and 1260, are less than the wall thickness of the 
upper SMtion 1265 In order to optinf»lly facilitate the radial expansion of the lower 
5 and intermediate sections. 1255 and 1260. of the ei^ndabie tubular member 1235. 
In an alternative embodiment^ the lower section 1255 of the expandable tubular 
member 1235 is slotted iri order to optimally fadlitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion oone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 is ftirther 

provided sutKstantially as tUsdosed in one or more of the fbllcnwing: (1) U.S. utifity 
patent application serial no. 08^454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which dalmed the benefit of the filing date of U.S. provistonal patent 
appltoatkm no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

15 utility patent appHcatidn seriai no. 09/510.913. attorney docket na 25791,7.02. filed 
on 2/23/2000, which dalmed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney dodiet no. 25791.8.02. filed on. 2/10/2000, which 
claimed the benefit cS the fittng date of U.S. provi8k>nal application no. 60/119,611, 

20 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,336, 
attorney docket ho. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional appllcatton no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appllcatioh ho. 09/523,460. attorney docket 

25 no. 25791 .1 1 .02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional applk»tion no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appljcatkjn no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whtoh daimed the benefit of the filing dates of U.S. provisional applteation no. 
60/121.841. attorney docket no. 25791.12, filed dn 2/26/1999 and U.S. provisional 

30 application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which dalmed the benefit of the filing date of U.S. provistonai serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attom^ dodrat no. 25791.17.02. filed on June 7. 2000. 

35 whteh claimed the benefit of the filiiig date of U.S. proviskmai patent applicatton 
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serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/28/2000. which daimed the benefit of the filing date of U.S. provisional application 
na 60/131,106, attorney dpdcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1990: (12) U S. provisional applteatlon no. 60/143.039. attorney docket no. 
25791.26. filed on 719/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appllcatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applteatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the .disck)8ure8 of wMch are 
incorporated herein by reference. 

The sealing members 1240 are preferably coupled to the Quter surfece of the 
upper portton 1265 of the expandable tubular member 1235. The seaUng members 
1240 are preferably adapted to engage and fluMidy seal ttie Interf^ between the 
radially expanded expandable tubular member 1235 and ttw weilbore casing 1200. 
In a preferred enfdxxjiment, the apparatus 1215 bidudes a plurality of sealing 
mwnbers 1240. In a prBferred embodfcnent, the sealing members 1240 surround 
and isolate ttie opiBning 1210. 

As Illustrated in FIG. 12a, ttie aj^aratus 1215 Is preferably positkmed wittiin 
ttie wejlbore casing 1200 witti ttie e}9>andable tubular member 1235 positioned in 
opposing relation to ttie opening 1210. In a preferred embodiment, ttie apparatus 
1215 includes a plurality of sealing members 1240 ttiat are positioned above and 
bekMT ttie opening 1210. In Oils rnanner. ttie radial expansion of ttie exparidable 
tidwiar member 1235 optimally flukUdy isolates ttie opening 1210. 

As Blustrated in FIG. 12b. ttie expandable tubular member 1235 of ttie 
apparatus 1215 Is ttieii anchored to the welltiore casing 1200 by expandlrig ttie 
expandable expanston cone 1225 Into contact witti ttie . tower sedfon 1255 of ttie 
expandable tubular member 1235. In a prefened embodiment, ttie knver section 
1255 of ttie e)q3andable tubular member 1235 Is radially expanded into intimate 
conted witti ttie weilbore casing 1200. In a (MBferred embodiment the engagement 
d»Aces 1250 are ttiereby coupled to, and at least paittally penetrate into, ttie 
weObore casing 1200. in ttils manner, ttie tower section 1255 of ttie expandabte 
tubular member 1235 Is optimally coupled to ttie weilbore casing 1200. 
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In an altemative embodiment, a oompressible cement and/or epoxy is then 
ii^eded into the annular space between the unexpanded portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible centent and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
5 radial expanston process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated in FIG. 12c.. the expandable expansion cone 1225 is then 
axialty displaced by applying an axial force to the support member 1220. In a 
prBfsrred embodiment, the axial displacement of the expansion cone 1225 radially 

10 expands the expandable tubular member 1235 Into intimate contact wKh the walls of 
the welltme casing 1200. 

As illustrated in RG. 12d, in a prefenned embodiment, afteir the expandable 
tubular member 1235 tes been Fadlally expanded by the axial displacement of ttie 
expandable expansion cone 1235. the opening 1210 in the wellbore casing 12(X) is 

15 sealed off by the radially expanded tubular member.1235. In this nrianner, repairs to 
the wellbore casing 1200 are optimally provided. More, generally, the apparatus 
1215 is Used to. repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 13a io 13d. an altemative embodiment of im apparatus 
aifid nrathod for coupling an extendable tubularmember to a preexisting structure 

20 will rK}w be described. Referring to Fig. 13a, a wellbore casing 1300 is positioned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direcOon. The weilbore 
casing 1300 further indudes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300. or due to a prior 

25 perforation or fracturing operation performed upon the sunoundlng subtenanean 
formation 1305. As wHI be recognized by persons havir>g ordinary skill in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
weDbore casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore caslrig 1300. More generally, the apparatus 1315 is 
pr^eraUy utilized to form or repair wellbore casings; pipelines, or structural 
supports. 

The apparatus 1315 preferably Includes a support memt>er 1320, an 
mpansion cone 1325, an exparuJable tubular member 1335, a heater 1340, and one 
35 ormore sealing mmibers 1345. 
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The support member 1320 is preferably adapted to be coupled to a surfeoe 
location. The support rrwmber 1320 is further coupled to the expar^ion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or comniunication signals from a surtece 
5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional oommercially available slick wire, braided wire, 
coiled tuUng, or drilling stock material. 

The expanston cone 1325 is coupled to the support membw 1320. The 
expansion oohe 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the expahskin odne 1325 is epdally displaced relative to 
the expandable tubular mernber 1335. The expand obne 1325 may be any 
number of conventional commerdaliy available expanston cones. 

in a prefened embodiment, the expanston cone 1325 is further provided 
substantially as dtectosed in one or more of the foitowing: (1) U.S. utility patent 

15 appflcatiion serial no. 08/454,139, attorney docket no. 25781.3.02. filed on 
12/3/1999. which claimed ttie benefit of the filbig date of U.S: proyislonai patent 
application ho. 60/111.293, attorney docket no. 25791.3, fiied on 12/7/1998; (2) U.S. 
utility patent application serial no. (»/510.913, attonrtey docket no. 2579i .7.02. filed 
on 2/23/2(M)0. which claimed ttie benefit the filing date of U.S. provisional 

20 appBcation no. 60/121,702, filed oh 2/25/1999; (3) U.S. utility patent appDcation 
serial no. 09/502,350, attorney docket no. 25791.8.02, filecl on 2/1O/2O0O. vyhich 
claimed the benefit of the filing date of U.S, provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing data of U.S. proyisibnal application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appltoation no. 60/183.546. 
fiied on 2/1 8/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. fiied on 3/10/2000, Whteh daiihed the beneflt of the fDing date of 
U.S. provisional application no. 60/124.042. filecf on 3/11/1999; (7) U.S. utility patent 

30 appltoation no. 09^12.895. attomey docket no. ^791.12.(». filed on 2/24/2000, 
whteh claimed the benefit of the flnng dates of U.S. provistonai applkation no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey dockat no. 25791.29, filed on 9/16/1999; (8) 
U.S. utifity application no. 09/511.941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000. which claimed ttie benefit of ttie filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791/16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney dodket no. 25791.17.02. filed on June 7, 2000, 
y^ich cteimed the benefit of the filing date of U.S. provisional patent application 
. serial no. 60/137,998, attorney docket no. 25761.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which dainied the benefit of the filing date of U.S. provistonal application 
no. 60/131,106; attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attdmey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney docket.no. 

10 2579126. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appRcatton no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 

15. attorney docket no. 25791.39, filed on 11/12/1999, the disclpsures of which are 
Incorporated herein by reference. 

The expandabte tubular member 1335 Is renvsvably coupled to the 
expanston cone 1325. In a preferred embodinrtent. the expandable tubular member 
1335 includes one or more engagement devices 1350 that are adapted to couple 

20 with and penetrate the wellbore casing 1300. in this manner, the expandable 
tubular member 1335 is optimalty coupled to the wellbore casing 1300. in a 
prefenred embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the wellbore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 further 

25 includes a lower section 1355. an Intermediate sedton 1360. and an upper section 
1365. In a preferred end>odiment, the lower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a profaned embodiment, the wall thickness of the tower 
and intennediate sections, 1355 and 1360, ar^ less ttian the wall thickness of the 

30 upper section 1365 In onler to optimally fecHMate the radial expansion of the lower 
and intennediate sections. 1355 and 1360, of the expandable tulMilar memlMr 1335. 

In a preferred embodinient. the lower section 1355 of the mpandatile tubular 
member 1335 includes one Or more ishape mcHfnory metal inserts 1370^ in a 
prefened embodiment, the Inserts 1370 are adapted to . radially expand the lower 

35 section 1355 of the exparKl^ie tubular member 1335 into intimate contact with the 
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wellbore casing 1300 when heated by the heater 1340. The shape memoiy metal 
inserts 1370 may be febrlcated from any number of conventional commercially 
available shape niemory alloys such as, for example. NITI or NiTiNOL using 
conventional fonning processes such as. for example, those described in U.S. 
Patent Nos. 5,312,152, 5,344,506. and 5,718,531, the disdosures of vt(hlch are 
incorporated herein by reference. In this mianner, the shape memory metal inserts 
1370 preferaUy radially expand the lower section 1355.of the expandable tubular 
member 1335 when the inserte 1370 are heated to a temperature above their 
transforinatton temperature using the hisater 1340. In a prefen«d embodiment, the 
transfbrmatiph temperature of the Inserts 1370 ranges from about 250" F to 450" F. 
In a preened embodinrient, the material composition (rf the lower sedibn 1 3£e of the 
expmdable tubular member 1335 is further selected to mdjdmizB the radial 
fficpansion of the lower section 1355 during the transformation process. 

in a preferred embodiment, ttie inserts 1370 are positioned within one qr 
tnore conesponding recesses 1375 provided in the lower secGon 1355 of the 
mpandable tubular member 1335. Alternatively, the inserts 1370 are oompletety 
contained within the lower section 1355 of tiie expandable tubular mernbe^ 

In a preferred epibodlment..the wp^dable tubular member 1335 is farther 
provided substantially as disclosed in one «- more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney dodtet no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. pro>4sional patent 
application no. 60/i 1 1 ,293, attorney dodcet no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney dodcet no. 25791.7.02. ifiled 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appticatipn 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
dajrned the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/19)99, which daimed the benefit of 
the filing date of U.S. provisional applloitkin no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatton no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. prdviskMiai applteation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 



which claimed the benefit of the filing dates cf U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 

5 2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946, attMiey docket no. 25791.17.02, filed on June 7. 2000. 
which daimed the benefit of the fDnig date of U.S. provisional patent appKcatioh 
serial no. 60/137,998, attorney docket no.. 25791.17, filed on 6/7/1999; (10) U.S. 

10. utiDly patent applicatkNi rio. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which dalnned the benefit of the filing dslte of U.S. provi^onal application 
no. 60/131,108. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskmal application ho. 60/143.039. attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appTicatton serial no. 
60/162.671, attorney dpdcet no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

20 attcmey docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted to controllably generate a kx^lized heat source for elevating 
the temperature of ttie inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventtonal ttamrK>stat control in order to control the operating 
temperature. The heater 1 340 is preferably controlled by a surface control devtoe in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upperportion .1365 of the expahctabte tubular member 1335. The. sealing members 

30 1345 are preferably adapted to engage and flukltely seal the interface between the 
radially expanded expandable tobular member 1335 and the weilbore casing 1300. 
In a preferred embodiment, the apparatus 1315 indudes a plurality of sealing 
meffd)ers 1345. In a preferred embodinrtent the sealing membe4rs 1345 surround 
and isolate the opening 1310. 
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As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 
the wellboTB casing 1300 with the expandable tubular mennber 1335 positioned in 
opposing relation to the opening 1310. In a prefened embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positicmed above and 
below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optlmatty fluididy isolates the opening 1 31 0. 

As illustrated in FIG. i3b, in a prefenred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the wellbore casing 1300 
by radially expanding the Inserts 1370 using the heater 1340. In a preferred 
embodiment the expanmn of the inserts 1370 causes the lower secUdn 1355 of the 
expandabia tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment the engagement devices 1350 are thereby coupled to. and at 
least partially penetrate into, the wellbore casing 1300. in this manner, the lower 
secHori 1355 of the expandable tubular mefvtt>er 1335 is optimally coupled to the 
weHbore casing 1300. 

In an alterriative embodiment, a compressfible cement and/or epoxy Is then 
Injected into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casir^ 1300. The compressible cement and/or 
epoxy may then be pennitted to at least partially cure prior to the initiation of the 
radial expansion process. In this mariner, an annular structural support and fluidic 
seal is provided around the tubular member 1335. 

As Illustrated in FIG. 13c, the e)q)ansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 into intimate contact with the walls of the wellbore casing 
1300. 

As illustrated in FIG. 13d, in a prefenred embodirtient, after the expandable 
tubular member 1335 has been completety radiaKy expanded by the axial 
displacement of the expansion cone 1335. the opeiiing 1310 in the wellbore casing 
1300 Is sealed off by the radially expanded tubular member 1335; In this manner, 
repairs to the wellbore casing 1300 arid opfimsrily provMed; More generally, the 
apparatus 1315 is wed to repair or form wellbore casings, pipelineis, and structural 
supports. 

Referring to FIGS. 14a to 14g. an attemafive embodiment of an apparatus 
and method for coupling an e)q}ai)dable tubular member to a preexisting stnjcture 
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will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean foroation 1405. The wellbore caslr^ 1400 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further Includes one or more openings 1410 that may have been the 
5 result of unintentional damage to the wellbore casing 1400. or due to a prior 
perforation or frachiring operation performed upon the surrounding subterranean 
formation 1405. As will be recbgrtized by persons having ordinary skill in the art, the 
openings 1410 can adversely affoct the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 
10 In a preforred embodiment, an apparatus 1415 is utilized to seal off the 

openbigs 1410 in the wetlbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fonm or repair wellbDrs casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420. a 
15 second support member 1425, a coupling 1430, dn expandable tubular member 
1435, an expansion cone 1440. a third support member 1445, and a packer 1450. 

The first support nnember 1420 Is preferably adapted to be coupled to a . 
surface focation: The support member 1420 is further coupled to the expansfon 
cms 1440. The first support member 1420 Is prsferal>)y adapted to convey 
20 pnsssurized fluidic ntaterials and/or eiecblcal current and/or communication signals 
from a surfoce location to the Expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
slick wire, brakled wire, coiled tubing, or drilling stodc material. 

The second support member 1425 is preferably adapted to be coupled to a 
25 surfoce location. The support nienrtber 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluidic 
materiais arul/or elecbicaj current and/or communication signals from a surface 
tocatton to the coupling 1430. The second support member 1425 may, for example, 
be conventional conimercialiy available slick wire. braUed wire, opiied tubing, or 
30 drilBng stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
. coupling 1430 is furttier preferably removably coupled to the exparidable tubular 
member 1435. The coupling 1430 rnay be any number of conventtonal 
. oommerdaliy available passive or adUVely controlled coupling devices such as, for 
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r example, packers or slips. In a preferred embodiment, the coupling 1430 is a 

mechanical slip. 

r The expandable tubulpr nfmnrd^er 1435 is removably coupled to the coupling 

1430. In a preferred embodiment, me exparKlable tubular member 1435 ind 
p 5 one or more engagement devices that are adapted to couple with and penetrate the 

wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
P optimally coupled to the weBbore casing 1400. In a preferred embodiment, the 

engagement devices include teeth for biting into the surfece erf the wellbore casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 
10 includes one or more sealing members on the outside surface of the ^cpandebie 
^ tubular member 1435 in order to optimally seal the interface between the 

expandable tubular member 1435 and the Vjfeiib(M« casing 1400. 

in a preferred embodiment, ttie expanctat^ tubidar niember 1435 is ^ft^ 
provided substantiaHy as disclosed in one or more of the following: (1) U.S. utility 
IS patent application serial no. 09/454.139. attorney dodcet no. 25791.3,02. filed on 
r 12/3/1999. which claimed the benefit of the filing date of U.S. provisionai patent 

application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
. p utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 

on 2/23/20(X). which datinwd the benefit of the filing date of U.S. provisional 
r 20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

serial no. 09/502.350. attorrtey dodtet no. 25791.8.02, filed on 2/10/2000. which 
r- dalmed the benefit of the filing date of U.S. provisional application no. 60/119,611. 

attorney docket no. 25791.8; (4) U.S. utility patent application serial ho. 09/440,338, 
^ attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
^ ^91 .0. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 

filed on 2/18/2000; (6) US. utility patent appiicatfdn no. 09/523.460. attorn^ docket 
^ no. 25791.1 1.02, filed on 3/10/2000. which daimed the benefit of the filing date of 

U.S. provisionai appHcafion no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
30 appHcation na 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
r whteh claimed, the benefit of the filing dates of U.S: provisional applicatton no. 

60/121,841. attorney docket do. 25791.12, filed on 2/26/1999 and U.S. provisional 
!~ appllcatton no. 60/154,047. attorney docket nio. 25791.29. filed on 9/16/1999; (8) 

. U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
r . 35 2/24^000. whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent -i 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
AMtiich daimed the benefit of the fillr^ date pf U.S. provisional patent appfication 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent appiicatioh no. 09/559,122. attorney docket no. 25791.23.02, filed on ^ 
4/26/2000, wt>lch claimed the beneVX of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskmal applicatton no. 60/146.203. attorney dodcet no. 25791.25. filed on 
7/29/1999: (12) U.S. provisional applicatkm no. 60/143,039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671 . attorney docket no. 25791.27, filed on 1 1/1/1 999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) ^ 
U.S. proviskNial patent appllcatk)n no. 60/159.033. attorney docket no. 25791.37, 
Hied on 10/12/1999; and (16) U.S. provisteinal paterit applicatibn no. 60/165.228. 

IS attorney docket no. 25791.39. filed on 11/12^1999, the dlsdosures of which are 

inooiporated herein t)yreferBr)oe. "1 

The expanskm cone 1440 is coupled to the. first support member 1420 and 
the third support nnember 1445. The mpanston cone 1440 is preferably adapted to -| 
radiaHy expand the expandable tubular member 1435 when the expanston cone 

20 1440 is axialiy displaced relative to the e)9andabte tubiriar member 1435. 

in a preferred embodiment, the expanskm cone 1440 is provided 
substentially as disclosed in one or more of the fdtowing: (1) U.S. utility patent 
application Serial no. 09/454,139. attorrwy docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 

25 application no. 60/1 1 1 ,293. attorney docket no. 25791 .3. filed on 1 2/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appiteation no. 60/121.702. fHed on 2/25/1999; (3) U.S. utility patent applicatk>n 
serial no. 09^2.350. attorney docket no. 25791.8.02. filed on 2/10/2000. virhich 

30 dalmed thebenefitofthefillngdateof U.S. proviskmal applicatton no. 60/119,611. 

attorney docket no. 25791 ;8; (4) U.S. utflity patent appOcatton sertel no. 09/440.338. ~! 
attorney docket no; 25791.9.02. filed on 1.1/15/1999. which dairned the benefit of 
the filing date of U.S. provisionar ^pllcatton no. 60/108.558. attorney docket no. -| 
25791 .9. fited on 11/16, (5) U.S. piovistonal patent applteation no. 60/1 83,546. 

35 filed on 2/1 a^OCk^ (6) U.S. utffity patent appRcattoh no. 09/523,460. attorn^ dodcet -i 
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no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing datd of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no; 09/512.895. attorney docket no. 25791.12.02. filed on 2C4/2000. 
which Claimed the benefit of the filing dates 6f U.S. provlslohal application no. 
60/121,841, attorney docket no. 25791.12. filed on. 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatk)n no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2«4«000. wMch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.007, attorney dodiet no. 2579i:i6. filed on 2^8/1999; (9) U.S. utility patent 
application no; 09/588.946. attorney docket no. 25791.17.02, filed on June i, 2000, 
whfch claimed the benefit of the flliri^ date of U S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utRlly patent applteaUon ho. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed the benefit of the fiUng diats. iof U.S. provisional applicatkm 
no. 60/131.106. attorney docket ho. 25791.23. filed on 4/26/1999: (11) U.S. 
provlstonal appitoatton no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskMiai applipatlon no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisk>nal patent applk»tk>n serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatfon no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. prD\dslonal patent appflcatlon no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosurw of which are 
Incorporated herein by reference. 

The thbd support member 1445 is preferably coupled to the expanston cone 
1440 and the packer 1450. the thW support member 1445 is preferably adapted to 
convey pressurized fluhfic materials and^ electrical current and/or communication 
signals from a surface kxiatton to the packctr 1450. The third support member 1445 
may, for exampte. be oonvientKmal commerdally available slick wrire. biakted virire. 
cosed tubing, or drilling stock material, 

The padter 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the.wellbore casing 
1400. The packer 1450 may be any nun*er of conventional oommercially avalbbfe 
packer devices. In an altematiye embodiment, a bladdeir, slipped cage assemb^ or 
hydraulic slips may substituted for the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the wellbore casing i4(X) with the t>ottom of the expandable tubular iDember 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated In FIG. 14b, In a preferred emtKXiinient the packer 1450 Is 

5 then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is nriaintalned in a substantially stationary position. 

As illustrated In* FIG. 14c in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. in a 
preferred ernbodiment, as illustrated b> FIG. 14d, the lower end of the expandable 

10 tubular menrrtier 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 14OO. In a preferred embodiment, the lower, 
end of the expandable tubular mernber 1435 includes one or more engagement 
devices for ensuing the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 In an altemative embodiment a compressible cement and/or epoxy is then 

ihjeded into the annular space between the unexpended portion of the tubular 
nnember 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiiatlon of the radial 
expiansion process. In this manner, an annular stoicturai support and fluldic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, In a prefened embodiment, the packer 1450 is 

« .... 

decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14f, in a preferred, embodiment, the expanston cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial displacement of the expanston cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the wails oil tto wellbore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expansion bone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a preferred mbbdiment, after the expandable 

tubular menriber 1435 has been completely radtalty expanded by the axial 
displaoement of the expansion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 are opUmally provided. More generally, the 
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apparatus 1415 is used to repair or form weilbore casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 15a to 15d. an alternative emtxidiment of an apparatus 
for coupling an expandal)le tubular meml>er to a preexisting structure wfll now be 
described. Referring to Fig. 15a. a vvellbore casing 1500 is positioned within a 
subterranean fbnnation 1505. The weilbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The v«Hbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unlMentional damage to the weUbore casing 1500. or due to a prior peribration or 
fracturing operation performed upon the sunouhding subtenanean fbrmaBon 1505. 
As will be recognized by persons having ordinary sidjl in the art. the openings 1510 
can adversely affect the subsequent operation arKi use of the weilbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 Is utilized to seal off the 
openings 1510 In the weilbore casing 1500. More generally, the app^tin 1515 is 
preferably utilized to form or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably Includes a support member 1520. an 
expandable tubular member 1525, an expansion cone 1530. a coupling 1535, a 
resHlent anchor 1 540, and one or more seals 1545. 

The support rromber 1520 Is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials amVor electrical current and/or communication signals from a surface 
location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventional commercially available slick wrire, braided wire, coiled tubing, or 
dritlftig stock material. 

The expandable tubular member 1525 Is removably coupled to the 
expansion cone 1530; In a preferred embodiment, the expandable tubular member 
1525 indudes one or more engagement devices that are adapted to couple with and 
penetrate the weilbore casing 1500. in this manner, the expandable tubular 
member 1525 is optimally coupled to the weilbore casing 1500. In a prefer^ 
embodiment, the engagement devices include teeth for biting Into the surttee of the 
weilbore casing 1500. In a preferred embodiment, the expandable tubular member 
1525 further includes one or more sealing members 1545 on the outskle surface of 



the expandable tubular member 1525 in order to optimally seal the Interface 
between the expandable tubular member 1 5Z5 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 Includes a 
lower section 1550, an intennediate section 1555, and an upper section 1560. In a 
5 preferred embodiment, the wall thicknesses of the lower and intermediate sections, 
1550 and 1555, are less than the wall thickriess of Vhe upper sedton 1560 in order 
to optimally fednate the radial expanskm of the expandable tubular member 1525. 
In a prefenred embodiment, the sealing members 1545 are provided on the outside 
8urfeK» of the upper sectton 1560 of the expandable tubtilar member 1525. In a 

10 preferred embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular mernber 1525 In onJer to optiririally anchor the 
expandable tubular member 1525 to the w^bore casing 1500. 

In a prefemed embodiment, the expandable tubular member 1525 is fiffther 
provided substantially as disdosed in one or rnore of the ffoitoM^ (1) U.S. utility 

15 patent appiicatton serial nb. 09/454,139, attorney docket no. 25791.3.02, filed on 
12^1999, which datmed the benefit of the filing date of U.S. provisional patent 
applicatkMi no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, aVtomey docket no. 25791.7.02, filed 
on> 2/23/2000, which daimed the benefit of the filing date of U.S. provistonal 

20 applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, whkti 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no! 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 

25 the filing date of U.S. provistonal application no. 60/108,558. attomey docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provisional patent appllcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicdtton no. 09/523,460. attomey docket 
no. 25791.1 1.02, fited on 3/10/2000, whteh daimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 application po. 09/512,895, attomey docket no; 25791.12.02!. fited on 2/24/2000, 
wMch daimed the benefit of the fifing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12. fited on 2/26/1909 and U.S. provistonal 
applicatton no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000. whk:h daimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton rw. 09/559,122, attorney docket no. 25791,23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
. no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional iappKcatkm no. 60/146.203. attorney docket no. i25791.25. filed on 
7/29/1999; (12) U.S. provistonal applkation no. 60/143.039. attorney docket .no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent appHcatkm serial no. 
60/162.671. attorney docket no. 25791,27. filed on 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appiicatton no. 60/159.033i attorney docket no. 25791.37. 
fited on 10/12/1909; and (16) U.S. provisibhai patent appHcatlon no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of whteh are 
Inooipoiated herein tiy reference. 

The expanston cone 1530 Is coupled to ttiis support member 1520 and the 
coupling 1535. The expanston cone 1530 is preferably adapted to radially expand 
the expandabte tubular member 1525 when the expansion cone 1530 is axtolly 
displaced relative to the expandabte tubular member 1525. The expansion cone 
1530 may be any number of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1530 is provided 
substantially as disctosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791^3.02, filed on 
12/3/1899. whi(ii claimed the benefit of the filing date of U.S. provistonal patent 
appiicatton no. 60/1 1 1,293. attorney dodtet no. 25791 .3, fited on 12/7/1998; (2) U.S. 
utility patent appltoatton serial no. 08/510.913. attorney docket na 25791.7.02. filed 
on 2/23/2000. which dairned the benefit of the filing date, of U.S. provistonal 
appiteafton no. 60/121,702, fited oh 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, fited on 2/10/2000, whteh 
claimed the benefit of the fiHng date of U.I5. provistonal appRcation rio. 60/119;611. 
attorney docket no. 25761 .8; (4) U.S. utility patent appitoatidn serial no. 08/440.33d. 
attorney docket no. 25791.9.02, fited on 11/15/1999. whidi dairned the benefit of 
the filing date of U.S. provistonal appiicatton no. 60/108,^, attonwy dodcet na 
25791.9. fited on 11/16.1998; (5) U.S. priDvistonal patent appiicatton no. 60/183,546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which dain^ the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appllcaUon no. 09/512.895. attorney docket no. 25791.12,02» filed on 2/24/2000, 

5 ^k:h daimed the benefit of the filing dates of U.S. provteional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appUcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiDty application no, 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which dainned the benefit of ttie filing date trf U.S. provistonal serial no. 

10 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attonrmy docket no. 25791.17.02. filed on Jwe 7, 2000. 
v^ich daimed the benefit of the fiBhg date of U.S. provteional patent application 
serial no 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 

15 4/26/2000, which daimed the benefit of ttte filing date of U.S, provisional appitoation 
no. 60/131.106, attorney docket ho. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisbnal applteation no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisbnal patent application serial no. 

20 60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U,S. proviskmal patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 

25 Iricorporated herein by refererice. 

The coupling 1535 is preferably coupled to the support member 1520, the 
expansbn cone 1530 and ttie resilient anchor 154p. The coupling 1535 is 
preferably adapted to convey pressurized fluMic materials and/or electrical current 
and/or comnruinlcation signab from a surface location to the resilient anchor 1535. 

30 The coupling 1535 may, for exampbi be conventional oommerctalty avatbbie slick 
wire, brabed wire, coiled tubing, or drilling stock material. In a preferred 
embodiment the coupling 1535 Is deooupbd from ttie resilient anchor 1540 upon 
initiating ttie axial displacement of the expansbn cone 1530^ 

The resilbnt anchor 1540 is preferably coupled to the lower section 1550 of 

35 the expandable taJbutar merrAier 1525 and the coupling 1535. Ttie resilbnt anchor. 
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1540 is further preferably adapted to be oontrollably coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b, In a prefenred embodiment, the resilient 
anchor 1540 Includes one or more coiled resiHent members 1600 and cbne^xjnding 
releasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that Is oontrollably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored wrtthin the resilient anchor 1540. As illustrated in FIG. 16b, in a 
prBferred embodiimnt^ when the coupling device 1605 is released, the coiled 
reslltent member 1600 at least partially uncoils in the outward radbl direction. In a 
preferred embodiment; at least a portion of the colled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embbdinwnt, the uncoiled member 160D thereby couples the lower section 1550 of 
the expandable tubular mernber 1 525 to the wellbore casing 1 500. 

The coiled member 1600 may be >bricated from any number of 
conventional commercial available resilient materials. In a preferred embodiment, 
the coiled nnember 1600 is febrlcated from a resilient material such as, for example, 
spring steel. In a preferrsd embodiment, the polled member 1600 Is fabricate from 
memory metals In order to optimally provMe control of shapes and stresses. 

In a prefened embodiment, the releasable coupling device 1605 maintains 
the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 may be any number of conventional commercially 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 
prefenwl embodiment, the resilient anchor 1540 is positioned to apply the maximum 
normal fcvce to the walls of the wellbore casing 1500 after releaslrig the resilient 
anchori540. 

In an altemafe embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 17(K), one or more resilient anchoring 
membera 1705. one or more corresponding rigid attachments 1710, and one more 
corresponding reteasaUe attachrnents 1715. In a preferred enrdxxliment, the 
resilient anchoring membere 1705 are maintained in compressed elastic condition 
by the corresponding rigid and releasable attachments, 1710 and 1715. In a 
preferred embodlmerit, when the corresponding releasable attachnnent 1715 Is 
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released, the oonBsponding resilient anchoring member i705 expands, releasing 

the stored elastic energy, away from the tubular member 1 700. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 

is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding r^id attachmmt 1710. The other end of each resilient anchoring 

member 1705 is renrKyvably attached to the outside surface of the tubular member 

1700 by a corresponding releasable attachment 1715. As ilhistrated in FIG. 17b, in 

a preferred embodiment, releasing the releasable attachment 1715 pennits the 

resilient energy stored in the resilient anchoring member 1705 to be released 
10. thereby causing the resilient anchoring member 1705 to swing radially outward from 

the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 

conventional materials. 

The rMilient arichoring membefs 1705 rnay be tebricated from any number 
15 of resilient materials. In a preferred embodiment, the resilient anchoring members 

1705 are fabricated frorn memory metal In order to optimdily provide control of 

shapes and stresses. 

The rigid attechments 1710 may be fstbricated from any number of 

conventional commerdally available materials. In a preferred erhbodiment, the rigid 
20 attachments 1710 are fabrirated from 4140 steel in order to optimally provide high 

strer^gth. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices sudh as, for example, explosive bolts. 
In another alternative embodiment, as illustrated in FIGS. 16a and 18b, the 
25 reslfient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, orie or more resilient memt>ers 181D, and one or more release 
devices 1615. In a preferred embodiment the anchoring devices 1605 and resilient 
. members 1810 are maintained in a compressed elastic position by the release 
devices 1615. As illustrated in FIG. 18b, in a preferred embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1610 are permitted to expand outwardly, in the radial direction. 

The tutnilar mentber 1800 preferably includes one or more openirigs 1820 
for containing thci release devices 1815 and for permitting the arichoring devices 
1805 to pass through. The tubular nnember 1800 may be fabricated from any 
35 numt>er df conventional oommercially available materials. In a preferred 
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enAodiment, Ihe: tubi^r member 1800 is febricated from 4140 steel in order to 
optimatly provide high strength. 

The anchoring devices 1805 are Ixnised within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponcfing openings 1820 in the tubular member 1800. The 
anchoring devices 18(» are preferably adapted to couple to. and at least partially 
penetrate, fhe surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tur^sten carbide, machine tool steel, or hard faced steel. In a prefenred 
embodiment the anchoring devices 1805 are fabricated firom machine tool steel in 
order to optimatly provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resiltent members 1810 are preferably adapted to apply a radiat 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1805, the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
parGaliy throiigh the oonesponding openings 1820 Into contact with, to at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other; location. The 
release devices 1815 may be any number of conventional commercial^ available 
release devices. In^i prefenred embodiment, the release devices 1815 are pressure 
activated in order to optimally provide ease of operation. 

As Illustrated in FIO. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular rriember 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated In FIG. 15b. in a preferred embodiment the resilient anchor 
1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surfaoe location. 

In ah alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpended portion of the tubular 
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member 1526 and the wellbore casing 1500. The compressibie cement and/or 
epoxy is then pemiitt^d to at least partiaily cure prior to the Initiation of the radial 
expansion process. In this manner, an annular structural support and fluldic seal Is 
pro\^ded around the tubular m«T^r 1 5^. 
5 As illusfrated In FIG. 15c, in a preferred embodiment, the expansion cone 

1530 Is then axlally displaced by applying an axial force to the support tT)efnber 
1520. In a preferred embodlnrwnt, tfie axJal displacement of the expansion cone 
1530 radialhr expands the expandable tubular member 1525 into Intimate contact 
with the walls of the weilbdre casing 1500. 

^® As inustrated in FIG. 15d, in a preferred embodiment, after the expandable 

tubular membw 1525 has been oomptetely radially e)q)anded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular membw 1525. In this manner, 
repaire to the weUbore casing 1500 are optimaliy provided. More generally, the 

15 apparatus 1515 is used to repair or fonn wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a, 19b and 19c ah alternative embodiment of an 
expandable tidMJlar member 1900 for use in the appiaratus 1515 will now be 
described. In a prefenred emtwdlmient. ttw expandable tubular member 1900 ' 

20 includes a tubular body 1905. one or more reslilerit panels 1910, one or more 
corresponding engagement nwmbers 1915, and a release niember 1920. In a 
preferred enibodlment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release menr*er 1920. In this manner, the 
expandable tubular member 1 900 is anchored to a preexisting structure such as. for 

25 exanq>le, a weilborb casing, an open hole wellbore section, a pipeline, or a stnictural 
si^iport 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commerdaliy available 
expandable tubular membere. In a prefenred enibodirnent. the tubular meiriber 1905 
30 is an expandable casing in order to optimally provide high strertgth. 

The resifient panels 1910 are coupled to ttte tubular member 1905. The 
resiOBnt panels 1010 are further releasably coupled to ttie release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release miember 1920. In a preferred 
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embodiment, the resilieht panels 1910 are coupled to the tubular member 1905.by 
weWing in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials, in a preferred embodiment, the resflient panels 1910 are fabricated from 
spring steel in order to opHnnally store eiastlc radially directed energy. 

The engagement members 1915 are coupled to corresponding reslHent 
panels. The engagement members 1915 are preferably adapted to engage. an<J at 
least partially penetrate, the wellbore casing 1500. or other preexisting structure. 

The release m^unber 1M0 is leie^biy coupled to the resilient panels 1010. 
The release member 1820 Is preferably adapted to controllably release the resilient 
panels 1910 from their initial strained positions in order to pemiit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 Is releasably coupled to the coupling 1535. In this manner. 
elecWcal and/or oontrol and/or hydraulic signals are communicated to and/br from 
the release merhber 1920. The release member 1920 may be any number of 
oonventlohal commercially available release devices. 

Referring to FIGS. 20a to 20d. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member Ip a preexisting structure 
will now be described. Referring to Rg. 20a. a welibore casing 2000 is positioned 
within a subterranean fwmation 2005. The welibore casing 2000 may be petitioned 
in any orientation from the vertical direction to the horizontal direction. The welibore 
casing 2000 further includes one or more openings 2010 that may have been the 
resull of unintentional damage to the welibore casing 2000. or due to a prior 
perforatiori or fracturing operation perfomried upon the surrounding subtenanean 
formation 2005: As will be rebognized by persons having ordinary sl^iii in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
welibore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 20l5 is utilized to seal off the 
openings 2010 In the ^iibore casing 2000. More generally, the apparatus 2015 is 
preferably utiilzed to torn or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020. an 
expandable tubular member 2025. an expansion cone 2030. a coupling 2035. a 
resBlent anchor 2040, and one or nrore seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surftice 
location. The support member 2020 Is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fiuidic 
materials and/or electrical current and/or communlcatlori signals from a surface 
5 location to the anchor 2040. The support member 2020 may, for example, be 
conventional commercially available slick wire, braided wire, colled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In «f prtffened embodlifnent, the expandable tubular member 

10 2025 includes one or more engagement devices that are adapted to couple with and 
penetrate the weilbore casing 2000. In this nnanner. the expandable tubular 
member 2025 is optinnally coupled to the weilbore casing 2000. In a preferred 
embodiment, the engagement devtoes include teeth for biting into the sur^ of the 
weilbore casing 2000. In a prelierred embodiment, the expandable tubular member 

15 2025 further Indudes one or more seallnjB members 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally seal the ihtertace 
between the expandable tubular member 2025 and the weilbore casing 2000. 

In a prefened embodiment, the e)q>andable tubular member 2025 includes a 
lower section 2050. an Intennedlata section 2055, and an upper sectran 2080. in a 

20 preferred embodiment, the wall thicknesses of the tower and intennedlate sections. 
2050 and 2055. are less than the wail thk^kness of the upper secb'ori 208Q In order 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 

In a prefenwl embodiment, the sealing members 2045 are provWed on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 

25 preferred embodiment, the resilient anchor 2040 is coupled to the lower section 
2050 of the expandable tuljular member 2025 In order to optimally anchor the 
expandable tubular meniber 2025 to the weilbore casing 2000. 

In a prefemed embodiment, the expandable tubular member 2025 is further 
provkJed substantiaily as disclosed in one or more of tlie folkwving: (1) U.S. utility 

30 patent applteatton serial no. oa«54.139. attorney docket no. 25791 3.02. filed on 
12/3/1999. whteh claimed the benefit of the fliing data of U.S. provisk>nal patent 
appflcation no. 60/111.293, attorney, docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utrniy patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23«000. which claimed the benefit of the filing date of U.S. provlskMial 

» appiicatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appllcatton 
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serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10Q000. which 
claimed the t>enefit of the filing date of U.S. provlsfonal application no. 60/1*19.611 
attorney docket no. 25791.8; (4) U.S. utility patent appllcatton serial no. Q9/4A0d3S 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the t>enefit of 
<he filing date of U.S. provisional applicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviston4l patent appDcation no. 60/183.546 
flted on 2/18Q000; (6) U.S. utffity patent applicatton no. 09/523.460. attorney d^et 
no. 25791.11.02. filed on 3/100)00. whfch daimed the benefit of the filing date of 
U.S. provistonal applteatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512.8W. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12. filed 6n 2/26/1999 and U:S. ptovlsional 
applicatton no. 60/154.047. altonney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utflHy applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2C4/2000. whtoh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2«6/1999: (9) U.S. utility patent 
appycation no. 09/588.946. attorney ddckef no. 25701.17.02. filed on June 7. 2000. 
whteh Claimed the benefit of the filing dat^ of U.S. provlstonai patent applteatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S 
utility patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. fited on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal appDcaiton 
no. 60/131.106. attorney dodcet no. 25791.23. fited on 4/28/1999; (11) U.S. 
provisional application no. 60/146.203. attorney dodcet no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney dodcet no. 
25791.26. filed on 7/9/1999; (13) U.S. provlslonal patent application serial no. 
60/162.671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039. attorney dodcet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provteional patent appltoatton no. 60/159.033. attorney dodcet no. 25791 37 
taed on 10/12/1099; and (16) U.S. provistonal patent applicatton no. 60/185 220' 
attorney dodcet no. 25791.39. fited on 11/12/1999. ttte disdosures of whidi are 
. inoorporatsd herein by reference. 

The expansion <»ne 2030 is preferably coupted to the support member 2020 
and the coupDng 2035. The expansion cone 2030 is preferably adapted to radteOy 
expand tt» expandabte tubuter member 2025 when the expanston cone 2030 is 
35 axtellydlsptecedriBtetive to ttje expandabte tiibutermernber 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
sut)stanaally as disclosed in one or more of the fbilovwng: (1) U.S. utility patent 
application serial no. 09/454.139. attorney dodcet no. 25791.3.02, filed on 
12Q/1999, which claimed the benefit of the fifing date of U.S. provisioral patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no; 09/510.913. attorney dodtet no. 25791.7.02, filed 
on 212312m, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09«02.350, attorney docket ho. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no! 60/119,611, 
attorney docket no. 25701.8; (4) U.S. utility patent applteation serial no. 09/44o!338. 
attorrwy docket no. 25791;9.02. filed on 11/15/1009; whteh claimed the benefit of 
the fiHng date of U.$. provistonal applicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. piovisional patent application no. 60/183.546. 
15 filed on 2/18«000; (6) UiS. utillly patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10C000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/1 24.042. . filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512.(195. attorney docket no. 25791.12.02. fitod ori 2«4/2000. 
whteh claimed the benefit of the filing dates of U.S. provistonal applteatton no! 
20 60/121.841. attorney docket no. 25791.12. filed on 2^6/1999 and U.S. provistonal 
applicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatfcjn no. 09/511.941, attorney docket no. 25791.16.02. filed oh 
212412000. vtrhich claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2«J6/1999; (9) U.S. utility patent 
25 applteatton no. 09588,946, attorney docket no, 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of UiS. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. fUed on 6/7/1999; (10) U.S. 
utility patent applteation na 09/559.122. attorney docket no. 25791.23.02. filed on 
4«6«000. which dalmed the benefit of the filing date of U.S. provisional applteaUon 
30 no. 60/131.106, attonney doctet no. 2579123. filed on 4/26/1999; (11) U.S. 
provistonal application niJ. 80/146.203. attorney docket r». 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26, fitod on 7/9/1909: (13) U.S. provistonal patent appltoation serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
35 applteation no. 60/159.039. attorney dodcet no. 25791.36. filed on 10/12.1999; (15) 



U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 6iW165.228.. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of wtinh are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expanston cone 2030. and the anchor 2040. The coupling 2035 is pr^erably 
adapted to convey pressurized fluWic materials and/or electrical cunent and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventional commercially available slick wire, brakled 
wire, colled tubing, pr drilling stock material, in a prefened embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displaoement ofthe expaision coiie 2030. 

The anchor 2040 Is pteferably coupled to the h>wer sectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupted to the vvellbore casing 2000. 

Refening to FIGS. 21a and 21b, in a prefenred embodiment, the anchor 2040 
includes a housing 2100. one or more spikes 2105. and one or more corresponding 
actuators 2110. In a preferred embodiment, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 2105. 

The housing 2100 is coupled to the lower sectton 2050 of the expandable 
tobular member 2025, the spikes 2105. and the actuators 2110. The housing 2100 
is further preferably coupled to the couplir^g 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communicatton, and/or hydrauUc 
signals frrnn the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably nwvably coupled to the housing 2100 and 
the corresponding actuatore 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial directton to engage, and at least partially penetrate, the 
weilbore casing 2000. or other preexisting structure such as, for example, the 
weBbore. Each of the spikes 2105 further preferably include a concave upwardly 
facing surface 2115. In a preferred embodinnent. the placernent of a quantity of 
flukflc material such as, fbr example, a barite pkig or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot wrtwartly away from the housing 2100 to 
engage the welllxw casing 2000, or other preexisting structure such as. for 
example, the wellbore. Alternatively, the upward displacement of the, apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbote casing 2000, or other preexisting structure such as, for 
example, the wellbore. 

The. actuators 2110 are preferabfy coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
numt)er of conventional commercially avalabie actuators such as, tor example, a 
spring, an electric or hydraulic niotor, a hydraulic piston/cyOnder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provide 
ease of operatiori. in an aHemative embodinnent. the actuators 2110 are omitted 
and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22ai 22b. dnd 22c, in an aNamative embodiment, the 
anchor 2040 Inckides the housbig 2100. dne or more petal baskets 2205« and one 
or more corresponding actgatore 2110. In a preferred embodiment the pelial 
baskets 2205 are outwardly extended by the conesponding actuators. 21 10. In an 
alternative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another aKemative embodiment, the 
petal baskets 2205 are outwardly extended by pladrtg a quantity of fluMic material 
onto the petal baskets 2205. 

The housing 2100 is courted to the lower section 2050 of the expandable 
tubular member 2025. the petal baskets 2205. and the actuators 21 10. 

The petal baskets 2205 are preferably rrtovably coupled to the housing 2100 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to 'pivot relative to the housing 2100. The petal baskets 2205 are further 
pr^wabiy adapted to extend outwardly in a radial direction to engage, and at least 
partiai^ penetrate, the wellbore casing 2000, or other preexisting structore. As 
illustrated in FIG. 22c each of the petal baskete 2205 further preferably include a 
concave upwardly faqing surface. 2215. In a preferred embodiment, the placement 
of a quantity of fluMic material such as, for exampte, a biarite plug or a ftex plug, onto 
the surfeces 2215 causes the petel baskete 2205 to pivot outwardly away from the 
housing 2100 to engage the wellbore casing 2000. or other preodsting structure. 
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Aitematfvely, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular nr)erTtf)er 2025. Alternatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the weilbore casing 2000, or other 
preexisting structure. 

The actuates 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are prBferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to piviot the 
corresponding petal baskets 2205 outwanjiy and away from the housing 21 oa in 
an alternative embocfiment, the actuators 2110 are omitted and the petal baskets 
are pivotaHy coupled to the housing 2100. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or mxd petal baskets 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably positioned within 
the welibore casing 2000 with the expandable tubular member 2025 positionefl in 
opposing relatton to the opening 2010. 

As illustratecJ in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchoridd to the weabors casing 2000: In this manner, the lower sectton 2050 
of the expandable tubular member 2025 is anchqred to the welibore casing 2000 or 
the welibore casing, in a pnaferred embodimemt, the anclidr 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface kx^tion to the 
actuators 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the weilbore casing 2000 by upwardly displacing the aq^paratus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to the welibore casing 
2000 by placing a quantity of a flukHc material such, for exan^>le, a barite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by piadng a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at lea^ the lower and/pr the intermediate sections, 2050 and 
2055, Gf the expandat>fe tubular nrmifib^ 

In an alternative embodiment, a axnpressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tubular 
member 2025 and the weilbore casing 2000: The corrviressible cement and/or 
epoxy is then penfnitted to at least parlialiy cure prior to the initiatton of the radial 
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expansion process. In this manner, an annular structura! support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c. in a preferred enibodbnent, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
2020. In a preferred embodiment the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into intimate contact 
with the walls of the weilbore casing 2000. - 

As Illustrated In FIG. 20d. In a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030. the opening 2010 in the weilbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the weilbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 Is used to repair or fbrm weilbore casings, pipelines, and stmcturat 
supports. 

iWerring to RGS. 23a to 23e, an alternative embodiment of an apparatus 
and method for couiriing an expandable tubular memb«- to a preexisting structure 
will now be described. Referring to Fig. 23a. a weilbore casing 2300 and an open 
hole weilbore section 2305 are positioned within a subtarriinean fbnnation 2310. 
The weilbore casing 2300 and the open hole weilbore section 2305 may be 
positioned in any orientation from the vertical dIrBctior) to the horizontal direction. 

in a preferred embodiment, an apparatus 2320 Is utHized to fbnn a new 
section of weilbore casing within the open hole weilbore section 2305. More 
generally, the apparatus 2320 is preferably . utilized to fomi or repair weilbore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tubular member 2330, an expansion cone 2335. one or more upper 
searing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. Tlw support nrwmber 2325 is further coupled to the expansion cone 2335. 
The support member 2X25 may. for example, be conventional commercially 
available sHck wire, braided wine, coiled tubing, or driHIng stock material. 

The expandable tubular .merr^ 2330 Is removably coupled to the 
expansion cone 2335. In a prefaned embodiment, the eXparidable tubular member 
2025 further includes one or more upper and lower sealing members, 2340 and 
2345. on the outside surface of the expandable tubular member 2330 In order to 
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optimally seal the interface between the expandat)le tubular member 2330 and the 
«««)ore casing 2300 and the open hole weHbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
Includes a lower secBon 2350, an intemwdiate section 2355. and an upper section 
2360. In a prefened embodiment, the wall thicknesses of the lower and 
htermedlale sections. 2350 and 2355. are less than the wall thickness of the upper 
seclldn 2380 In order to optimally facflftate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the tower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
permH ia fluWte sealing nwterial to penetrate the lower section 2350. 

In a prBfiBrred embodiment, the expandable tubular member 2330 is further 
provided substantially as disdosed In one or more of the following: (1) U.S. utility 
patent applkation serial no. 08^454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. piovisibnal patent 
applicaeon no. 60/111,293. attorney docket no. 25791.3. filed on 12nr/1998: (2) U.S. 
utility patent application Mrtal no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whk^h claimed the benefit of the filing date of U.S. provistonai 
appUcation no. 60/121.702. filed on ;2«!5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10C000. which 
claimed ttie benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application sertel no. Qd/440,Z3B. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provistonai application no. 60/108.558, attorney docket no. 
25701.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18C0O0; (6) U:s. utility patent application ho. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed th^ benefit of the filing date of 
U.S. provistonai appHcatidn no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcation no. 09^12.895. attorney docket no. 25791.12:02. filed on 2/24/2000, 
wWch claimed me benefit of the filing dates of U.S, provisional application no! 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154.047. attorney dodcet no. 25791.29. fitod on 9A16/1999; (8) 
U.S-. utility appllation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the fliihg date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed oh 2C6/1999: (9) U.S. utility patent 
appltoation no. 09/588.946. attorney docket no. 25791.17.02. fited on June 7. 2000. 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the t)enefit of the fiiir^ date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/28/1999; (12) U.S. provisional applkatton no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 
60/162.671, attorney docket rio. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appOcatfon no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appiicafion no. 60/159.033. attorney dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791,39. filed on 11/12/1999. the disctosuiBS of which are 
Incorporated herein by reference. 

The expansion cone 2335 is preferably coupled to the support member 
23». The expansion cone 23i35 is further preferably removably coupled to the 
expandable tubular member 2330. The expanston cone 2335 Is preferably adapted 
to radially expand the expandable tubular meinber 2330 when the expanston cone 
2335 is axialiy displaced relative to the expandable tubular mwnber ^30. 

In a preferred embodiment, the exparisipn cone 2335 is provided 
siibstantialiy as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no, 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no, 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/2312000, which claimed the benefit of the filing date of U.S. provisional 
appHcation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 08/502,350. attorney docket nb. 25791.8.02, filed on 2/10/2000, which 
claimed ttie bensftt of the .filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8:.(4) U.S. utility patertt applicatmn serial no. 09/440.338. 
attorney docket no. 257919.02, filed on 11/15/1999. which claimed the benefit of 
the filing data of U.S. provisional appficatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appHcation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utiiity patent appllcaUon no. 09/523.460, attorney docket 
no. 25701.11.02, filed on 3/10/2000, which claimed the benefit of the fiOng date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1990; (7) U.S. uti% patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2«4/2000. 
which daimed the benefit of the filing dates of U.S. provisional appDeation no! 
60/121.841. attorney docket no, 25791.12. filed on 2/26/1999 and U.S. proviskmal 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appik:ation no. 09/511.941. attorney docket no. 25791.16.02. fBed on 
2tt4«000. whki) dairned the ttenefit of the filing date of U.S. proviskinal ^rial no. 
e0«21.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent . 
appflcation no. 08/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which cteimed the benefit of the filing date of U.S. preyislonal patent appflcatlori 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
ufflHy patent applteatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26Q000. which claimed the benefit of the filing date of U.S. provistonai application 
no. 60/131.106. attorney dodcet no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applkatkm no. 60/1464»3i attorney dodcet no. 25791 ;25. filed on 
7/29/1999; (12) U.S. provisional appRcatlon no. 60/143.030. attorney dodcet no. 
25791.26. filed oh 7/9/1909; (13) U.S. provistonal patent applteation serial no. 
60/162,671. attorney dodcet no. 25791.27. filed oh 11/1/1999; (14) U.S. provistonal 
appfcatton no. 60/159.030. attorney dodcet no^ 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033, attorney dcA*et no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provisional patent appHcation no. 60/165.228.' 
attorney dodcet no. 25791.39, filed on' 11/12/1999. the disdpsurBS of whtoh am 
tocorporated herein by reference. 

The upper sealing member 2340 is coupted to the outside surface of the 
upper sedion 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fluUidy seal the interface between the 
radially expanded upper sectton 2360 of the expandable tubular member 2330 and ' 
the wellbOTB casing 2300. The upper seating member 2340 may be any number of 
conventional commerdaliy available sealing members. In a prefermd embodiment. 
the upper sealing member 2340 Is a vtton mbber in order to optimally provide toad 
carrying and pressure sealir^ capad^. 

The tower eealing member 2346 is pref^ly coupted to the outside sufface 
of the upper sedipn 2360 of the ex^abte tubular member 2330. The tower 
sealing member 2340 Is preferably adapted to.fluMldy seal ttie iriterface between 
the radially expanded upper sedton 2360 of the expandabto tubular member 2330 
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and the open hole weltbore section 2305. The lower sealing member 2345 may t)e 
any number of conventional commerdaDy available sealing nwnbers. In a preferred 
embodiment, the lower sealing member 2345 is viton rubber In order to optarnally 
provide load carrying and sealing capacity. 

As illustrated in FI6. 23a. the apparatus 2320 is preferably positioned within 
the weObore casing 2300 and the ojjen hole wellbore section 2305 with the 
expandable tubular member 2330 positioned In overlapping relation to the wellbore 
casing 2300. 

As illustrated In FIG. . 23b, in a prefened embodiment, a quantity of a 
hardenable fluldic sealing material 236S is then injected into the open hole wellbore 
section 2305 proximate to the lower section 23S0 of the expartdaUe tubular member 
2330. The sealing material 2365 may be ariy number of conventional commercially 
available sealing materials such a$. for example, cement and/or epoxy resin, in a 
preferred embbdiment, the hardmable fluldic sealing materiat 2365 at least partially 
enters the slote provided In the lower section 2350 of tha expandable^ tubular 
member2330. 

As illustrated in FIG. 23e. ttw harderiable fluldic seaOng matertel 2365 is 
preferably ttien perrrritted to at least partially cure. In this manner, the lower section 
2350 of the expandabte tubular member 2330 is anchored to the open hde wellbore 
section 2305. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubutar 
member. 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy Is then pemtitted to at least partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular sfmctural support and fluldic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d, In a preferred embodiment, the expansion cone 
.2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred enibodiment. the axtet displacement of the expansion cone 
2335 radially expands the expandable tubuter mernber 2330 into intimate coMact 
with the walls of tto wenboife casir^ 2300. 

As illustrated in FIG. 23e. In a preferred embodiment, after the expandabte 
tubular member 2330 has been oomptetety radially expanded by the axtel 
displacement of the expansion cone 2335, a new section of wellbore casing is 
termed that preferably includes the radially expanded tubuter member 2330 and an 
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outer annular layer of a fluidic seaHng material. More generally, the apparatus 2320 
Is used to repair or form wellbore casings, plpefines. and stnictural supports. 

Referring to FIGS. 24a to 24c. an attemathre amt)odlment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 24a. a wellbore casing 2400 and an open 
hole wenbore section 2405 are positioned wHhin a subterranean fbrniaHon 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approxim^ the 
horizontal directiort 

In a preferred embodiment, an apparatus 2420 Is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2405. Mom 
generally, the apparatus 2420 is preferably utilized to fbmi or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubular member 2430. an expansion cone 2435. a coupling 2440. a 
packer 2445. a mass 2460. one or more upper sealing rnembere 2455, and one or 
more sealing members 2460. 

The support mernber 2425 Is preferably adapted to be coupled to a surface 
location. The suppprt member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to . com/ay electrical, 
communication, and/or hydraulic signals to and/or from the padcer 2445. The 
support member 2425 may. for example, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 Is removably coupled tO; the 
expanston cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing membere. 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 
tulHJlar member 2430 and the wellbore casing 2400 and the open hole wellbore 
sectk>n2405. 

In a preferred embodbhent. the expandable tubular member 2430 further 
Includes a lower section 2465. an intermediate sectk>n 2470. and an upper section 
2430. In a prefisned embodiment, the wall thkdcnesses of the tower and 
intermediate secttons. 2465 and 2470. are less than the wail thickness of the upper 



section 2475 in order to optimally facflitate the radial expansion the expandable 
tubular memt>er 2430. In a preferred enilxxliment. the lower section 2465 of the 
expandable tubular men^r 2430 is onjpled to the mass 2450. 

In a prsfenwl embodiment, the expandable tubular member 2430 is further 
pravkted substantially as disclosed in one or more of the followir^: 

The expansion cone 2435 is preferably coupled to the support member 2425 
arid the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tulMilar men^r 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular, member 2430 when 
the expansion cone 2435 Is axialty displaced relative to the expandable tubular 
metrriMr 2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
substantiaHy as disclosed in one or more oif the fbllowlng: (1) U.S. utfllty patent 
•appflcatlon serial no: 08M54.139, attorney docket no. 25791.3.02, filed on 
12^1999. whteh ctoimed the benefit of the filing date of U.S. provistonal patent 
application no. <B0/1 1 1.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913. attorney docket no. 257917.02, filed 
ori 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviswnal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent appiteation serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, whfch claimed the benefit of 
tiie filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. pnwistonal patent appficatipn no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the tienefit of the filing date of 
U.S. provlstorial,appllcation no. 60/124,042, filed on 3/11/1999; (7) U.S; utility patent 
application rio. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which ciaime4 tiie benefit of the filing dates of U.S; provistonal ai^ication no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
application no. 60/154.047. attonhey docket ho. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appfication no. 00^11. 94i; attorney docket na 25791.16.02. filed on 
2/24/2000, which claimed tiie benefit of ttie filing date of U.S. provisional serial no. 
60/121,907. attorney dockeC no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 

virhich claimed the benefit of the fiflng date of U.S. provisional patent application 

serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
5 4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 

no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S; 

provisionaf .appKcatton no. 60/146.203. attorney docket no. 25791.25. filed on 

7/29/1999; (12) U.S. provisional applicatkjn no. 60/143.039. attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisional patent appDcation serial no. 
10 6W162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

applteaOon no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 

U.S. provistonal patent application no. eo/t5i9,033, attorney docket no 25791.37. 

filed on 10/12/1999; and (16) U.S. provistonal patent appBcation no. 60/165.228. 

iBtlomey docket no. 25791.39. filed on 11/12/19819.. the disclosures of virhich are 
15 InoorpoFBted.herein reference. 

The coupling 2440 is preferatily coupled to tt)e support member 2425 and 

the expanston cone 2435. The coupling' 2440 Is preferably adapted to convey 

electrical, communicaflon. and/or hydraulk: signals to and/or fifom the packer 2445. 

The coupling 2440 may be any number of conventtonal support members such as, 
20 for example, commercially available slick wire, brakied wire, coiled tubing, or drilling 

stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 Is further 
removably coupled to ttie lower sectk>n 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide suflldent frictional force to 

25 support the tower section 2465 of Vhe expandabto wellbore casing 2430 and Vtte 
mass 2450. The packer 2445 may be any number of conventfonal commercially 
available packers. In a preferred embodlfneht. ttie packer 2445 is an RTTS packer 
availabie from Halliburton Energy Servteets in order to optimally provkte multiple sets 
and releases. In an attemativa embodlririeni hydrauUc slips may be substituted for. 

» or used to supptomentttw packer 2445. 

The mass 2450 is pteferebly coupled to ttie tower secUbn 2465 of ttie 
expandabto tubular member 2430. The mass 2450 Is preferably setectod to provkte 
a fenslto load on the tower sedton 2465 of ttie expandabto tubutor mernber 2430 
that ranges from about 50 to 100 % of the yteto point of the upper sectton 2475 of 

15 ttie expandable tubular member 2430. In m manner, when the packer 2445 is 
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released, the axial fore© provided by the mass 2450 optimally redlaUy expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfeoe 
of ttie upper section 2475 of the expandable tubular member 2430. The upper 
sealing member 2455 is preferably adapted to fluldidy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper seanng member 2455 may be any 
number of conventional commercially available sealing members. In a preferred 
end)odlment. the upper sealing member 2455 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The Mnwer sealbfig nrnnber 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole wellbore section 2405. The lower sealing member 2460 may be 
any number of conventional comrnerdally available sealing members. In a preferred 
enrrtxxliment, the lower seafing member 2460 Is vlton nibber in order to optimally 
provide lead bearing and sealing capacity. 

As iliustrated in FIG. 24a, the apparatus 2420 is preferably posltloried within 
the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 Is supported 
by the support member 2425, the expansion cone 2435. the coupling 2440, the 
padjer 2445, and the lowei- sectloh 2465 of the expandable tubular member 2430. 
In this manner, the intennediate section 2470 of the expandable tubular member 
'2430 prefarebty does not support any of the weight of the mass 2450. 

As IHuslratod in FIG. 24b, in a preferred embodiment, the packer 2445 Is 
then released from connection with the lower secBbn 2465 of the expandable tubular 
member 2430. In tills mann«r, the mass 2450 is preferably now supported by the 
support member 2425. expanston cone 2435. and the lower and intermediate 
sections, 2465 and 2470, of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radialty expanded by. and extnjdeid off of. the expansion cone 
2435. in a prefened embodiment, during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular menrtwr 2430 and the weilbore casing 2400. 

In an alternative embodiment, a campressible cement and/or epoxy is 
injected Into the annular space between the unexpended portion of the tubular 
-meihber 2430 and the weilbore casing 2400 before and/or during the extrusion 
ptocess. The compressible cement and/or epoxy is then preferably permlttetf to at 
least partiatty cure prior to the Initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
menitor2430. . ... 

As illustrated In Fia 24c In a preferred embodiment, after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435. 
8 new section of weilbore casing is formed ttwt preferably includes the radially 
expanded tubular membisr 2430 and an oufer anrujlar layer of a fluidic sealing 
material. More generally, the apparatus 2^20 (s used to repair or form vrallbore 
casings. pipeHnes. and structural supports. , 

In an altamative embodiment, the mass 2450 Is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
rnass 2450 is febricated from a thick walled tubular merr^ 
respect to the support member 2425. ahd also reste on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will carry the mass 2450 out of 
the weilbore 2405. 

Referring to FIGS. 25a to 25c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 25a. a weilbore casing 2500 and an open 
hole weUbore section 2605 are positioned within a subterranean fomiation 2510. 
The weHbore casing 2500 and the open hole weUbdre section 2505 may be 
positioned In any ortentation from Oie vertical direction to approximately the 
horizontal direction. 

In 8 preferred embodiment, an apparatus 2520 Is utilized to form a new 
section of weilbore casing within the operi hole weilbore section 2505. More 
generally, the epparatus 2520 is preferably utilized to form or repair weilbore 
oesings. pipelines, or structural supports. 

The apparatus .2520 preferably includes a support member 2525. an 
expandabte tubular member 2530. an expansion cone 2535. a chamber 2440, an 
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end plate 2545, one or more upper sealing numbers 2555, and one or more sealing 
members 2560. 

The support meinber 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may, for example, be 
conventional oonninerciaily available slicit wire, braided wire, coiled tubing, or drilling 
stock material. 

The wpandable tubular member 2530 is removably coupled to . the 
expansion cone ^35. In a pruned embodiment, the expandable tubular member 
2530 fwther Includes one or more upper and lower sealing members. 2555 and 
2560. on the outside surface of the expandable tubular member ^30 in <xder to 
opiimaily seal the interfeoe between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

In a preferred embodiment, the expandable tubular membv 2530 further 
Indudas a lower section 2S6S, an intennediate section 2570. and an upper secOori 
2530. In a preferred embodiment, the wall thicknesses of the lower and 
intennediate sections. 2565 and 2570, are less than the wail tNckness of the upper 
sectfon 2575 In order to optimally facilitate the radial expansiort of the expandable 
tubular member 2530. 

in a preferred embodiment, the lower section 2565 of the expandable tubular 
nwmber 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
providekl substantially as disclosed in one or more of the fdtowing: (1) U.S. utility 
patent application serial no, 0i3/454,r39, attorney docitet no. 25791.3.02, filed on 
12^1999. which claimed the benefit of the fifing date of U.S. provisional patent 
applicatkm no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appltoatton serisri no. 09^10.913. attorney docket no. 25791:7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. uUI'ity patent appflcatton 
serial no: 09/502.350. attom^ docket no. 25791:8.02. filed on 2/10/2000, which 
claimed the benefit of the' filing date of U.S. provistonal appHcatkm no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility paterit application serial no. 09/440.338. 
attorney docket no. 25791,9:02. filed on 11/15/1999, whteh claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 6CV183.54e. 
filed on 2/18/2000; (6) U.S. utiity patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which dainried the t>enefit of the filing date of 
U.S. provisional appfcation no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
5 application no. 09/512,895. attorney dodcet no. 25791.12.02. filed on 2/24/2000, 
Which claimed the l)enefit of the filing dates of U.S. provisional application no. 
6M21.841, attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application nb. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 0»511.&41, attorney docket no. 25791.16.02. filed on 

10 2/24«000, «vhk:h claimed the beneffl of the filing date of U.S. provteional serial no. 
60/121,807. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attorney dodcet no. 25791.17.02. filed on June 7. 2000, 
wtilch claimed the benefit of the filing date of U.S. provislonat patent applicatton 
serial no. 80/137.998. attfamey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15. utility patent appHcatton no. 09/559.122. attorney dodcet no. 25791.23.02. filed on 
4/26Q000. vtMch daimed the benefit of the filing date of U.S. provisional appllcatkm 
no. 60/131.106, atlomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appilcatton no. 60/146,203, attorney docket nb. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal appiteatton no. 60/143.039. attorney docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application setiai no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney dodcet no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159,033. attorney docket no. 2579i:37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteatton no. 60/165,228. 

55 attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whtoh arJ 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to the support, member 
2525. The expainskm cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expanston cone 2535 is preferably adapted 

10 to radtelly expand the expandable tubular member 2530 wtien the expanston con^ 
2536 is axlally displaoed relative to the expandable tubular member 2530. The 
expanston cone 2535 is further prefsrably adapted to convey fluidic materials to 
and/or from the chamber 2540. 

In a prefsrred embodiment, the expansion cone 2535 is provided 

5 substantially as disdosed In one or mors of the fbllowirig: (l) U.S. utility patent 
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application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999, \wlilch claimed the benefit of the fflirig date of U.S. provisional patent 
application nof. 80/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, wtiteh dainied ttie benefW of the filing date of U.S. provisional 
appUcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
dabned the benefit of the filing date of U.S. provisional application no. 60/119,611, 
atlbmey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9;02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility pate.nt application no. 09/523,460, attorney docket 
no. 25791.11.02. filed oh 3/10/2000. which claimed the benefit of the filing date of 
U.S. prov^kNiai applipatkM) no. 6Q/124,iD42. filed on 3/11/1999; (7) U.S. utility patent 
appHcathm no. 09/512,895. attorney docket no, 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application ho. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the beriefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utillty patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent applteation 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
• utility patent appUcation no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/20(M), v>Wch claimed the benefit of the filing date of U.S. provfeionai ap(riicatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provistonal appilcattoh no. 60/146,203, attorney dockeit no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appiicafion no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appiicatton serial no. 
60/162,671, attomey docket no. 25791<27, filed on 11/1/1999; (14) U.S. provisional 
appiicatton no. 60/159.039, attomey docket no: 25791.36, filed on 10/12,1999; (15) 
U.S. provislorwl patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisibrial patent appiicatton no. 60/165^28, 
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attorney tJocket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
moorporated herein by reference. 

The chamber 2540 is defined by the interior portfon of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper seaHng member 2555 Is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
seaHng member 2555 Is preferably adapted to fluididy seal the Interface between 
the rediaDy expanded upper section 2575 of the expandable tubular member 2530 
and the wellbbre casing 2500. The upper sealing member 2555 may be any 
number of conventional ooiivnercially available' seallhg members. In a preferred 
embodiment, the upper sealing membisr ^ Is viton mbber In order to optimally 
provide load canying and pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 Is preferably adapted to fluidicly seal the interface between 
the radially expanded upper section 2575 of thd expandable tubular member 2530 
and the open hole wellbore section 2505. the lower sealing member 2560 may be 
any number of conventional commercially available sealing mernbers. In a preferred 
embodiment, the lower sealing member 2560 is viton hJbber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated In FIG. 25a, the apparatus 2520 is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned In overiapping relation to the wellbore 
casing 2500. 

As iHudtraled in FIG. 2Sb. a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 Is Injected Into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585. due to the dlflisrenoes in fluid densities of these regions, 
causes the e}q>andable tubular member 2530 to be radially expanded by. and 
extruded off of, the expansion cone 2535. In a preferred embodiment, during the 
exlmston process, the positiort ci the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2SO0. In a prefen«d embodiment, the quantity of the fluldic material 2580 
Initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
pressure pumping equipment is typically hot required, or the need for it Is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluldic material 
2580 Is malntainad within the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy is 
Injected Into the annular space between the unexpended portion of the tubular 
member 2530 and the wellbore casing 2500 before and/or during the extnislon 
process. The compressible cement and/or epoxy Is then preferably pennltted to at 
least partially cure prior to the inltialion of the radial expansion process. In this 
manner, an annular structural support and fluldic seal Is provided around the tubular 
member 2530. 

As illustrated in FIG. 25c In a prefetred embodiment, after the expandable 
tubular number 2530 has been oomplelely extruded off of the expanston c^ 
a new section of weBbore casing Is formed that preferably Includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 Is used to repair or form wellbore 
20 casings, pipelines, and stnictural supports. 

Referring to FIGS. 26a to 26c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 28a. a wellbore casing 2600 and an open 
hole wellbore section 2606 are positioned within a subtenanean fomwtion 2810. 
The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
hofizonial dirMtion. 

In a prefiened embodiment, an apparatus 2620 Is utilized to fonn a new 
section of Wenbore casing within the open hole wellbore section 2605. More 
generally, the apparatus 2820 Is preferably utilized to fbmt or repair wellbore 
casings, pipelines, or stnjctural supports. 

The apparatus 2620 preferably includes a support member 2625. an 
expandable tubular member 2630, an expansion cone 2635. a slip joint 2640, an 
end plate 2545. a chamber 2650, one or more slip rhembers 2855. one or ^re 
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sealing members 2670. one or more upper sealing members 2675. and one or more 
. lower sealing members 2680. 

The support member 2825 is preferabty adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may. for example, be 
conventionai oommerciaOy available slick wire, braided wire, coiled tubing, or drilling 
stock material. . 

The expandable tubular rnember 2630 is removably coupled to the 
expanston cone 263^. in a preferred embodlinent. the expandable tubular member 
2630 further includes one or more upper and lower sealing members, 2675 and 
2680. on the outside surface of the expandable tubular member 2630 In order to 
opllmally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the opm hole wellbore secik>n 2605. 

in a preferred embodiment, the expandable tubular member 2630 further 
includes a tower 8ectton2685. an intermediate secUon 2690. and an upper sedton 
2695. In a preferred, embodiment, the vrall thicknesses of the lower and 
mtemiediate sections. 2685 and 2690. are less than the wall thickness of the upper 
section 2695 in order to optimally facilitate the redial expan8k)n of the expandable 
tubular member 2630. 

In a preferred embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640. the end plate 2645. the sHps 2655. and the 
sealing membere 2670. In a prefened embodiment, the interior portion of the kMver 
sedton 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the channber 2650. in a preferred 
embodinnent. the knver sectton 2685 of the expandable tubular member 2630 further 
includes one or mom of the anchoring devices described above with reference to 
FIGS, la to 250. 

In a prefBrred embodlrnent. the expandable tubular member 2630 is further 
provWed substantially as disclosed in one or more of the fbUowing: (i) U.S. utility 
patent applicatton serial no. p9/464.13d. attorney docket no. 25791.3.02. filed on 
12«/1999. which claimed the benefit of ttie filing date of U.S. provlsk)nal patent 
appiicallon no. 60/111.293. attorney docket ho. 25791.3. filed on 12/7/1998: (2) U.S. 
utirrty patent appiicatiori serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2«3«000. which claimed the benefit of the filing date of U.S. provisnnal 
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application no. 60/121.702. filed on 2«>5/1999; (3) U.S. utility patent applicabon 
serial no. 09/502.350. attorney docket no. 25731.8.02. filed on 2/10/2000. wtiich 
claimed the benefit of the fning date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent apfMicafaon serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the t>enefit of 
the filing date of U.S. provlstonal appflcation no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/18^.546. 
filed on 2/18«)00; (6) U.S;.iitflity patent appUcatibn no. 09/523,460. attorney d(x:ket 
no. 25791.1 1.02. filed on 3/1W2000. which claimed the benefit of the filing date of 
U.S. provlstonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applteatton no. 09/612.895. attorn^ docket no. 25791.12.02, filed &n 2/24/2000. 
which cMmed the benefit of ttie filing dates of U.S. provisional appllcatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S.' provlstonal 
applk»lton no. 60/154,047, attorney docket no. 2579129. filed on 9/16/1999; (8) 
15 U.S. utility applteatton no. 09/511.941. attorney docket no. 25791.16.02. flted on 
2C4/2000. which claimed ttw benefit of the filing date of U.S. provisional serial ho. 
60/121.007. attdmey docket no. 25791.16. fitod on 2C6/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791,17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent appHcatton' 
20 serial no. 60/137.998. attorney docket no. 25701.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. fitod on 
4/26/2000. whtah daimed the benefit of the filing date of U.S. provisional appHcation 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203. attorney docket no. 25791 .25. filed on 
25 7/29/1999; (12) U.S. provlstonal application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1990; (13) U.S. provisional patent application serial no. 
. 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appBcation rK).,60/159.039. attomky docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provlstonal patent applteatton no. 60/1 59.033^ attorney docket no. 25791 .37. 
30 fitod on 10/12/1999; and (16) U.S. provlstonal patent appllcaOon no. 60/165.228! 
attorney docket no. 25791. J». filed on 11/12/1999. ttie disctosures of which are 
incorporated herein by reference. 

The expansion cone 26% is preferably couptod to ttie support member 2825 
and the slip joint 2640. The expanston cone 2635 Is further preferably removably 
35 coupled to ttie expandabte tubular member 2630. The expanston cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
ttie expansion cone 2635 is axially displaced relative to the expandable tubidar 
member 2630. The expansion cone 2635 Is further preferatriy adapted to convey 
fluldic materials to and/or from the chamber 2650. 

In a preferred embodiment, the expansion cone 2635 is further provided 
substantially as disclosed In one w more of the following: (1) U.S. utfflty patent 
application serial no. 09/454.139. attorney docket no; 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. eW1 11.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utmiy patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which dairaed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utflity patent application 
serial no. 09/502,350. attorney docket no, 25791.8.02. filed on 2/10/2000. which 
• claimed the benefit of the fiUngdate of U.S. pioviskxial applteatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appfication serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1099, claimed the benefit of 
the filing date of U.S. pro^feional applicatton no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appHcatk>n no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utiiity patent appiteatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed ttie ben^ of ttie filing date of 
U.S. provisional applicatton no. 60/124,042. filed on 3/11/1099; (7) U.S. utility patent 
applicatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24^000, 
whteh claimed ttte benefit of the filing dates of U.S. provisional appRcatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154i047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whteh claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907. attorney docket no, 25791.16, filed on 2/26/1999; (9) U.S. utiBty patent 
appHcatton no. 09/588.946, attorney docket no. 25791:17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provlstonal patent applicatton 
serial no. 60/137,998, attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
uHHty patent appficatton ha 69^59|,li22. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed ttte benefit tif ttte fiHhg date of U.S. provlstonal applicatton 
no. 60/131.108, attorney docket no. ^791.23. fited on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146,203. attom^ docket no. 25791^25. filed on 



7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791 37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosuiBS of wlifch are 
incorporated herein by reference. ' 

The snp joint 2640 is coupled to the expanston cone 2635 and the end plate 
2645. The sHp Joint %40 is preferably adapted to penmtt the ehd plate 2645 to be 
axlaliy displaced relative to the expansion cone 2635. In this manner, the sire of the 
chamber 2650 variable. The^p joint 2640 may be any number of convehttonal 
oommerdally available sHp joints modified in accordance with the teadAigs of the 
present disclosure. 

The sNp joint 2640 preferably includes an tipper member 2640a. a rBsillent 
member 2640b. and a tower member 2840& The upper member 2640a Is coupled 
to the expanston cone 2635 and the reslltont member 2640b. The upper mernber 
2640a is movably coupled to the tower itteniber 2640b. The upper member 2640a 
preferably includes one or more fluid passages 2640aa that pemiit the passage of 
fluWIc materials. The lower member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b. The tower member 2640b is movably coupled to the upper 
member 2640a. The tower member 2640b preferably includes one or more fluid 
passages 2640ba that pemiit the passage of fluidic materials. The resilient member 
2640c is coupled between ttie upper and lower members. 2640a and 2640b. The 
resilient member 2640c is pr^rably adapted to apply an upward axial force to the 
end piate 2645. 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655. and the 
sealing members 2670.' The end plate 2645 Is preferably adapted to seal off a 
portton of the; interior of the lower sectton 2885 of the expandable tubular mernber 
2630. The end plate 2645 Is further adapted .to define, in combination with Itw 
expand^e tubular member 2630, and the expanston cone 2635. the chamber 
2650. 

The chaniber 2650 Is defined by the intertor portion of the tower section 2685 
of the expandabte tubuiarmember 2630 below the expansion cone 2iS35 and above 
the end plate 2645. In a prefened erhbodlment. the pressurization of the chamber 
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2650 causes the expansion oone 2635 to be axially displaced and thereby radially 
expand the expandable tubular merTd)er 2830. The chamber 2650 is preferably 
adapted to move upwardly within the expandat^ tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
5 expandable tubular menr^r 2630. 

The sfips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluldic 

10 materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relativa to the expandable tubular member 2630, 
during the Injection of pressurized fluidic materials into the chamber 2650, the 
pressurizatlon of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is fully extended, the slip 

15 joint 2640 then displaoes the end plate 2645 in the upward axial direction. In a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressurizatlon force within the chanriber 2650, 
the end plate 2645 Is dispiaoed in the upward a)dal direction. 

The sealing men^rs 2670 are coupled to the end plate 2645. The sealing 

20 membere 2670 are further preferably seallngly coupled to the interior walls of the 
expandable tubular rmmber 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the exparvlabte tubular member ^30. The upper 

25 sealing member 2675 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commerdally available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton mbber in order to optimally 

30 provide load carrying and pressure sealing capadty. 

The lower sealing member 2680 Is preferably coupled to the outside surfiace 
of the upper section 2695 of the expandable tubular member 2630. The lower- 
sealing member 2680 is preferably adapted to fluididy seal the interface between 
the radially expanded upper secHon 2695 of the expandable tubular member 2630 

35 and the open hole wellbore section 2605. The jower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing nrwmber 2680 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a. ttie apparatus 2620 is preferably positioned within 
5 the welibore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a profaned embodiment, the loyver section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole weUbore section 2505 using 
one or more of the apparatus and methods described above with reference to FIGS. 
1ato25c. 

As illustrated in FIG. 26b. the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion oone 2635; and/br (2) pressurizing the chamber 2650 by injecting a 
pressurized fliddic material into the chamber 2650. 

In a prefsned embodiment, the expandable tubular member 2630 Is radlaOy 
expanded by applying an upward axial fbrce to the expansion cone 2635. In a 
preferred embodiment, once the slip joint 2640 Is fuHy extended, the ehd plate 2645 
is then axiaiiy displaced in the upward direction. In this mariner, the and plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 
pressurized when the frictional forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an aitematlve embodiment, a compressible cement and/or epoxy is 
injected Into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing , 2600 before and/or during the extrusion 
process, The compressible cenjent and/or epoxy Is then preferably permitted to at 
toast partially cure prior to the initiation of the radial expansion process. In this 
manner, an annuter structural support and fluidic seal is provided around the tubular 
member 2630. 

As illustrated in FIG. 26c In a prefennBd enibodiment. after the expandable 
tubular mismber 2630 has been completely extruded off of the expansion cone 2635. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2630 and an outer annular teyer of a fluklic sealing 
material. More generally, the apparatus 2620 Is used to repair or form wellbore 
casings, pipelines, and strecturai supporte. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting stnjcture Includes ttie steps oft (1) 
coupling the expandable tubular nwmber to the preexisting stnjcture by axlally 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying direct radial pn^ure. 

In a prefenred embodiment, as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean fomiation 2816. In a preferred embodiment, the 
weBbore casing 2810 further includes an outer annular layer 2820 of a flukJIc sealing 
material such as. for example, cement. The expandiibia tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure sud) as. for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressurized fluidic material. In a preliarred embodiment, the expandable 
tubular member 2605 Is coupled to tf» preexisting stnjcture 2810 using one or more 
of the apparatus ahd methods disclosed In the following: (i) U.S. utility patent 
application serial no. 09/454,130. attorney docket no. 25791,3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provtekmal patent 
appTication no. 60/1 1 1,293, attorney docket no. 25791:3, filed on 12^/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefft of the filing date of U.S. provlstondl 
apprication no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appllC8tk>n 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18«)00; (6) U.S. utility paterit applteation no. 09/623.460. attomey docket 
no. 25791.11Xtt. filed on 3/10/2000. whteh claimed the benefit.of the filing date of 
U.8. proviskMwl appBcatton no. 180/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appOeatMn no. 09/512.895. attomey docket no. 25791,12,02. filed on 2«4«000. 
which claimed the benefit of the filing dates of U.S. provisional appOcatkm no. 
80/121.841. attomey docket no. 25791.12. filed on 2«6/1999 and U.S. provisional 
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application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no, 25791.16.02. filed on 
2/24/2000. wtilch claimed the l)enefit of the filing date of U.S. provisipnal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applfcation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisbnal patent application 
s«1al no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
iMfy patent applteation no. 09^9.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit <rf the filing date of U.S. provisional appllcattori 
no. 60/131..106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provtetonal ^PPlicatton no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appltoatton no. 60/143,039, attomey docket no. 
25791.28, filed on 7/9/1999; (13) U.S. piovistonal patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appHcatton no. 60/159,039^ attomey docket na 25791.36, filed on 10/12i1099; (15) 
U.S. provlsloiKil patent application no. 60/159.033. attomey docket no. 25791.37. 
flted on 10/12/1999; and (16) U.S. provistonal patent appllcatibn no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference, in a preferred embodiment, the amount of radial 
expansion provided in step .105 ranges fiom about 5% to. 20%. 

in a preferred embodiment, as illustrated In FI6. 29. in step 2710. at least a 
portion of ti^e expandable tubular member 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 
conventional radial expanston tools suiteble for applying direct radial pressure to a 
tubular member. In a prefen-ed embodiment, tte radial expansion tool 2905 is 
provided substentially as disclosed on one or ntore of Oie following U.S. Patents: 
5.014.779 and 5.083.608. the disckwiires of vitfiich are incorporated herein by 
reference. In a prefened embodiment, the amount of radial expansion of ttie 
expandable tubular member 2805 provided in step 271 0 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated by the radial 
expanston tool 2905 in step 2710 range from about 5.000 to 140.000 psi. in order to 
optimally plastfcally defonn the expandable tubular member 205 to ttie final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 
ilnrited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the h^h compressive forces ' 
typic^ required to radiaUy expand the portion of the expandable tubular nrtember 
2805 that overlaps with the preexisting weltbore casing 2810 are of^nrtaliy provided. 

In an alternative embodiment the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
in thte rnanner. a nrKmCKliarneter wellbore casing Is optimally pro^ 

Thus, the method 2700 provides a 2-8tep radial expansion process that 
utilizes: (1) a rislatively quick method of radial expansion for the majority of the radial 
expansion; ^nd (2) a high contact pressure method for the rernaining radial 
expansion. In several alternativiB embodiments, the method 2700 is used to form or 
repair weUbore casings, pipeUnes, or structural supports. 

The Hftethod 2700 further providjss an apparatus and method for pOMpling an 
expandable tubular member to a preexisting struchire. The expandable tubular is 
initiaHy coupled to the preexisting structure by axtally displacing an expansion cone 
within the expandable fibular member. The dependable tubular rhember is then 
further radially expanded by applying a radial force to the expandable tubular, the 
apparatus and method have wide application to the fonnation and repair of wellbore 
casings, fripelines, and stmrtural supports. The apparatus and method provide an 
efficient and reliabte nf>ethod for forming and repairing wellbore casings, pipelines, 
and structural supports. In a prefen^ implementation, the initial radial expansion of 
the expandable tubular member by axialty displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular memt)er is optimalty achieved in a time effident and 
reliable nnanner. This method and apparatim is particularly useful in optimally 
creating profiles and seal geometries for liner tpps and for connections between 
jointed tut>ulars. 

A nrtethod of coupling an expandable tubular; menrtf>er to a preexisting 
structure has been described that includes poslttoning the tubular member and an 
expansion cone within the preexisting stoicture. anchoring the tubular member to 
the preexistir^ structure, axiaRy displadng the expansion cone relative to the tubular 
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member by puffing the expansion cone through the tubular member, and lubricating 
the mterfaoe between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interfaoB between the expansion cone and the tubular 
member includes: injecting a lubricating fluid Into the trailing edge of the Interface 
between the expansion cone and the tubular meniber. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipoise. In a 
prefarred einbodbnent, the irijecling includes: Injecting lubricating fluid into a tapered 
erKi of tlie expansion oone. 'i In a preferred embodiment, ttie injecting includes: 
InjdcHng lubricating fluid into the area around the axial midpoint of a first tapered end 
of the expansion cone, in a prelened embodiment, the injecting Includes: injecting 
lubrtcating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting indudes: injecting lubricating fluid Into a tapered firet end 
and a second end of the expansion cone. In a preferred embodiment, the Injecting 
includes: injecting lubricating fluid Into an Interior of the expansion cone. In a 
preferred embodiment, ttte Injecting includes: ir\{ectihg iubrieatlng fluid tiiroiigh an 
outer surface of tiie expansion cone. In a prvfeired embodiment, the inj^ng 
includes: injecting the lubricating fluid Into a.pluraHty of discrete locations along tiie 
trailing edge portion. In a prefenred embodiment, the lubricating fluid includes 
drilling rnud. in a preferred embodiment, the lubricating fluid further includes: 
TorqTrim III. EP Mu6\ih, and DrillN-Slid. In a preferred embodiment, ttie lubricating 
fluid includes TorqTrim III. EP Mudlib. and Dril^N-Slld. In a prefened embodiment, 
the interface between the expansion cone and Oie tubulal- member Includes: editing 
the interior surface of tt)e tubular member with a lubricant. In a prefeired 
embodiment, lubricating the interface between the expansion cone end the tubular 
member includes: coating the interior surface of ttie tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the Interior surface of 
the tubular memt>er. In a preferred embodiment, the lubricant comprises a metaBic 
soap. In a preferred embodiments ttte iubricantis selected from me group consisting 
of C-Lube-10, C4»HOS.5W»l and C-PHOS^WR. In a prefened embodiment, the 
lubricant provides a sliding friction coefficieniof less ttian about 0.20. In a prefened 
embodiment, ttie lubricant is chemicaHy bonded to ttte Interior surfaces of ttte tubular 
membere. In a preferred erhbodifnent^ ttte lubricant Is mechanically bonded to ttte 
Interior surfaces of ttte tubular members, in.a prefened embodiment, ttte lubricant is 
adhMivaly bonded to ttte Interior surfisce of ttta tubular membere. In a preferred 
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embodiment, the lubricant indudes epoxy, molybdenum disulfide, graphite, 
aluminum, copper. alumisiHcate and polyethytenepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
withfri the preexisting staicture, anchwing the tubular member to the preexisting 
structure, and axtelly displadng the expansion cone relative to the tubular member 
bjf fumg the expanslcm cone through the tubular nwnber. The tubular member 
preferably indudes: an anmdar member, including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %. 
imperfedions of less than about 8 % of the wall thickness, no feilure fbr radial 
expansions of up to about 30 %, and no necking of the waHs of the annular member 
radial expenstons of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes injecting, a lubricating fluid into the preexisting 
etnidure, positioning the tubular member and an expansion cme . within the 
preexisting structure, anchoring the tubular member to the preexisting stnidure. and 
axially displadng the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a preferred embodiment, the 
lubricating fluid indudes: BARO-LUB GOLI^SEAL™ brand drilling mud lubricant! 

A method of coupling an expandable tubular member to a preexisting 
stmdure has also been described that indudes positioning the expandable tubular 
member and an expansion cone within the preexisting stnjcture. anchoring the 
expandable tubular ntember to the preexisting stmcture. and 
axially displadng the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular menr*er. In a preferred 
embodiment the expandable tubular member Indudes: a first tubular member, a 
second tubular membiar, and a threaded corinection for cbupiir^ the first tubular 
. member to the second tubular member. In a preferred embodiment, the threaded 
connection indudes: one or more sealing members for sealbng Vtm intwfeoe between 
the first and second tubular membere. In a prsferred embodiment, the threaded 
oonnecfion oonrplses a pin and box threaded connectton. In a prefened 
embodiment, the sesiling membere are positioned adjacent to an end portion of the 
threaded oonnectic^. In a preferred embodiment, one of the seaKng membere is 
positioned adjacent to an end ptirtton of the threaded connectkm: and wherein 
another one of the seaOng mentbere is not posittoned adjacent to an .end portton of 
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the threaded connection. In a preferred emlwdiment, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded oonnedfon. 

A method of coupling an expandable tubular member to a preexistind 
structure has also been described that Includes positioning the expandable tubular 
5 mwnber and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member fo the preexisting stnjcture. and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a prefaced 
enAodiment. the expandable tubular member includes a plurality of tubular 

10 members having tFveadedportlora that are oHjpled to one another by the process^ 
oft coating the fhraaded portkms of the tubular mefrt)ers Mm\ a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant. In a preferrBd 
embodiment, the seiaiant is selected from ttw group consisting of epoxles. 
thermosetting seaOhg compounds, cuiable sealing compounds, and seallhg 

15 compounds having poiynterfzabiei materials. In a preferred embodiment, the method 
furtfier includes: initially curing the sealant prtn- to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members, in a preferred embodiment, the sealant can be stretched up to about 30 
to 40 pen»nt after curing without failure. In a preferred embodiment, the sealant Is 

20 resistant to conventional wellbore fluidic materials. In a preferred en^iment, the 
material pn^rties of the sealant are substantisdiy stable for temperatures ranging 
from about 0 to 450 1=. In a preferred embodiment, the method further includes: 
api^ng a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant. In a preferred 

25 embodiment, the primer includes a curing catalyst In a preferred enr»bodiment, the 
primer is applied to the threaded portion of one of the tubular n>embers and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a prafeired embodlnMnt. the primer indudcs a curing catalyst 

A method of coupljng a tutMdar men^r to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
within the preexisting stmcbire, anchoring the tubular member to the preexisUrig 
stmcture. and axially displacmg Itw expansion cone relative to the tubular member 
by puUing the expansion oone through this expandable tubular member. In a 
preferred embodimeint the tubular member includes: a pair of rings for engaglr^ the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface l)etween the tubular mentber and the prrexteting structure. 

A method of coupling a tubular member to a preexisting stnicture has also 
been described that includes posittonir^ the expandable tubular member and an 
expansion cone within the preexteting structure, anchoring the expandable tubular 
member to the preexisting strurturo, arid axially displactng the expansion cone 
r^ative to the expandable tubularmenAer by pulling the expansion cone trough 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or worn slots. In a preferrsd embodiment, the slots are provided at a 
(^expanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a nori-preexpanded portion of the tubular member. 

A method of ooupHng a tubular member to a preiexisting stnicture has also 
been described that indiKJes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stnicture, and axially displacing the expansion cone 
relath^ to the expandable tubuteir member by pulling the expansion cone through 
the expandable tubular memter. In a preferred embodiment, the tubular member 
includes: a firet preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealtr^ element, and a second preexpanded 
portion coupled to the Intennediate portion. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positlonihg the expandable tubular member and an 
expansion cone within the preerfstirig structure, anchoring the expandable tubular 
member to the preexisting stnjcture. and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone throi^h 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
Increased axial force. In a prefenred embodiment, the Increased axial force is 
provided on a periodic basis. In a prefened embodiment, the increased axial force 
is provided on a random basis. In a prefen^ OTbod|ment. the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member, to a preexisting stnjdure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisUng stmcture, anchoring the tubular member to the preexisting 
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structure, and axialty displacing the expansion cone relative to tte expandable 
tubular member by pushing and pulHng the expansion cone throi^h the expandable 
tubular member In a prefmred embodiment. pieWng the expansion cone includes: 
injecting a pres8uriz«l fluWic material into contact with the expanston cone. 

A method of coupling a tubuteir number to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring tlie tubular member to the preexisting 
structure* axially dspiacing the expansion cone relaflve to the tubular member by 
pulling the expansion obne through the expandable tubular menrtber, and injecting a 
curable fluidic seaDng rmiterial between the tubular member and the preexisting 
structure prior to axially displadiig the expansion cone. 

A method of coupling a tubular member to a preexisting stnjcture has also 
been described that Includes positioning the tubular member and ah expansim cone 
within VhB preexistmg structure, anchoring the tubular nnember to the preexisting 
stnjcture by increasing the size of the expansion cone, and axialiy displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular memt)er. 

A method of coupling a tubular nr^ember to a preexistihg structure has also 
been described ttiat includes positioning the tubular member and an expansion cone 
within the preexisting sfructure, anchoring the tubular member to the preexisting 
structure by. treating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of couplirig an expandable 'tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
rnember, an expanston cone, and an anchoring device within the preexisting 
stnjcture. positioning the anchoring device above tlie expansion cone, anchoring the 
expandable tubular member to the preexisting stmctur^ using the anchoring device, 
and ffidally displacing the expanston cone. 

A method of coupling ah expandable tubular member to a preexisting 
stnjcture has also been described that includes poslttoning the tubular rnember and 
an expanston cone within the preexisting stnjcture, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubular mernber. 
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A method of coupling an expandable tubular to a preexisting structure has 
ateo been described that includes fixing the position of an expansion cone wthin the 
preexisting structure, driving the expandable tubular niember onto the expansion 
cone in a first direction, and axblly displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
fbst and second directions are different. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient amhorvrithin the preextet^ strucbire. releasing the 
resilient anchor, and axially displadhg the expansion cone within the expandable 
tubtdar mennber. 

A method of coupling an expandable tubular member to a preexisting 
stnjclure has alsb been described that includes piadhg the expandable , tubular 
member, an expansion oohe, and an anchor Into the preexisting structure, anchoring 
the.expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferrisd 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a prefeoed embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluldic material onto the engageihent 
elements. In a preferred embodiment, pivoting the engageifnent elements includes: 
displacing the expandable tubularnr)ember. 

A method of coupling an expandable tubular nnember to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
cone. In a preferred embodiment, the fluidic material conhprtees a barite plug. In a 
preferred embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting stmcture, anchoring the 
expandable tubular member to the preexisting stmcture by injecting a quantity of a 
hardenable fluidic material into the preexisting stnicture. at least partially curing the 
hardenable fluidic sealing material, and 
axially displacing ttie expansion cone. 
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A method of coupling an expandable tubular niember to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axiai foroe to the expandable tubular nriember in a downward direction. 
5 A method of coupling an expandat^ tubular member to a preexisting 

structure has also been described that includes placing the expandable tubular 
member and an expansion conia within ttie pnemisting stnjcture, injecting a quantity 
of a flrsl fluidlc materiaf having a first den^ Into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
10 second fluidlc material having a secoml density hto a pdrtibn of the expandable 
tubular member below the expansion cone. In a preferred embocfiment, the second 
density is greater than the first density. 

A method of poppling an expandable tubular member to a preexistiRg 
structure has also been described that includes placing the expandable tubutpr 
15 member and an expansion cone into , the preeMsling structure, anchoring the . 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting! . 
20 structure has also been described that includes placing the e)q>andable tubular 
member and an expansion oone into the preexisting structure, and ap^Mying an axial 
force to the expandable tubular member. 

Ah apparatus for coupling a tubular member to a preexisting structure h^ 
also been described that includes an expandable tubular member, an anchoring 
25 device adapted to couple the expar^dable tubular member to the preexisting 
structure, and an expansioh oone movabiy coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
tonned in the outer surface of the tapered ffrst end, and one or more axial flow 
30 passages fluldidy coupled to the gnsoves. In a prefened embodiment, the grooves 
include circumferential grooves. In a preferred embodiment, the grooved include 
spiral grooves. In a prefened embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a prefened embodirnent 
the axial flow passages, include axial grooves. In a preferred embodiment, the axial 
35 grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodimoit. the axial grooves exterKl from the tapered first end of 
the body to the grooves. In a preferred emtKXlin^ht, the axial grooves ext^d from 
the second end of the IxxJy to the grooves. In a preferred emt>odiment, the axial 
grooves extend frcnn the tapered first end of the tx)dy to the second end of the t>ody. 
In a preferred embodiment, the axial flow passages are positioned vwthin the 
housing of the expansion cone. In a preferred embodiment, the axtal flow passages 
extend from the tapered first end of the body to VM grooves. In a prefen^d 
embodiment, the axial flow passages extend from the tepered first end of the body 
to the second end of the body. In a preferred embodinrtent, the axial flow passages' 
extend from the steond end of the body to the grooves. In a inferred ertibodlment, 
one or more of the flow (Missages include inserts haW)^ In 
a preferred embodiment, one or more of the axial flow p^sages include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial fbw passages. In a preferred embodiment, the 
cross-eecHonal area of the grooves ranges from about 2X1(r* In^ to SXIff* in^ In a 
pr^erred embodimerit, the cross-sectional area of the axial flow passages ranges 
from about 2X10"* In^ to SXIO"* in^ In a preferred ernbodiment, the angle of atteck 
of the first tepered end of the body ranges fnm about 10 to 30 degrees. In a 
prefened embodiment, the grooves are concentrated In a trailing edge portion of the 
tepered first end. In a preferred embodiment, the angle <rf Inclination of the axial 
ftow passages relative to the lor^itudinal axis of the expansion cone is greater than 
the angle of attack of the first tepered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side of the flow channel having a second radius of cunmture. and a second 
shoulder pc^itkmed on the other skle of the flow channel having a third radius of 
cun«ture. In a preferred embodiment, the first, second and third radii of curvature 
are substanttelly equal, in a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvahire. a first shoulder posittoned on one 
side of the flow channel having a second nsidius of curvature, and a second shoulder 
posittoned on the other side of the flow channel having a third radius of cunmture. 
In a prefenred enjbodiment. the first, second and third radii of curvature are 
substentially equal. In a prefenred embodimeht, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
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anchoring dsvice adapted to couple the expandable tubular member to the 
fweexisting stnicture. and an expansion cone movably coupled to the expandable 

tubular nromber and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies lese than about 10 %; imperfections of less than about 8 % of 
the waif thickness, no failuiie fbr radial expansions of up to about 30 %, and no 
necking iof the wails of the annular member for radial expansions of up to about 
25%. 

An apparatus for coupling ah expandable tubidar men^ to a preeidsting 
structure has also been described that indiudes an expandable tubular member, an 
andKWing device adapted to couple the exiMindabie tubular member to the 
preexisting structure, and an expandon cone movably coupled to the expandable 
tubular member and adapted to radiaHy expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the flist 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded connectton includes: one or more seaBng membera for sealing Ae 
Interface between the first and second tubular membere. In a preferred 
embodiment, the threaded connection comprises a frfn and box threaded 
connecflon. In a preferraj embodiment, the sealing members are positioned 
adjacent to an end portton of the threaded connection. In a preferred embodiment, 
one of the seaHng mernbers Is poslttoned adjacent to an end portion of the threaded 
collection, and another one of tf» sealing members is not positioned adjacent to 
an end portior) of the threaded conhectfon. In a preferred embodiment, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connedton. , 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described ttial includes an expandable tobular member, an 
anchoring device adapted to couple the expandable tubular member to ttie 
preexisting structure, and an expanston cone moval>ly coupled to the expandable 
tubular member and adapted to radiaOy mpand the expandable tiJbular member- In 
a preferred embodiment, ttw expandable tubular member includes: a layer of a 
lubricant coupled to the Interior surface of the tiibular member. In a preferred 
embodiment, the lubricant comprises a metalik: soap. In a preferred embodiment. 
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the fubricant is selected from the group consisting of C-Lut)e-1 0. C-PHOS-58-M, and 
OPHOS-58-R. In a prefenred emtxxJiment the lubricant provides a sliding ftlctloh . 
coefficient of less than alKnjt 0.20. In a prefenred embodiment, the lubricant is 
chemicalty bonded to the interior surface of the expandable tubular niember. In a 
5 . preferred embodiment* the lubricant is rr^chanlcally bonded to the IntBtior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
a(B)esivefy tended to the interior siffface of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

10 An apparatus for coupllhg an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tid}ular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone rrravably coupled to the expandable 
tubular member and adapted to radially exparid the expandable tubular member. In 

15 a preferred embodiment the expandable tubular member includes: a pair of tubujar 
membere having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting, of epoDdes, 
thennosetting sealing compounds, curable sealjng compounds, and sealing 

20 compounds hawig polymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cycle and a final cure cyde. In a prefenBd embodiment, the 
seatent can t» stretched up to about 30 to 40 percent vyithout failure. In a prefenBd 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 

25 ftar temperatures ranging from about 0 to 450 *^F. In a prefened embodiment, the 
threaded portions of die tubular members include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 'anchoring device adapted to couple the expandable tubular member to the 
preexteflng structure, and an expansion cone nrxyvably coupled to the expandable 
tubular member and adapted to radially expand the isxpandabie tubular member, in 
a preferred embodiment, the expandable tubular meriiber includes: a pair of rings for 
engaging the preexisting strijcture. and a sealing element positioned between the 
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rings for sealing the interfaoe between the tubular niember and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has ateo been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movabty coupled to the expandable 
tubular member and adapted to radially expand the e)q>andable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
stots. in a prefarred embodiment the stots are pro>dded at a preexpanded portion of 
the expandable tubular member. In a preferred embodiment, the slots are provided 
at a noni>reexpanded portion of the tubular member 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has ateo been described that includes an expandable tubular member, an 
anchoring device adapted to ooiiple the expandable tubular member to the 
preexisting structure, and an expansion cone rTK>vabty coupled to the expandable 
tubular-member and adapted to radially expand the expandable tubular member. In 
a prefenred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intennedlate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexparided portion coupled to 
the intenmediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure fias also been described that includes an. expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stnjcture, an expansion cone movably coupled to the expandable tubular 
member and adapted to radially e)qpand the expandable tubular member, and a 
vgh/eabte fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also t>een described that includes a first support member, a second 
support member coupled to the first support nn»mber, an expansion cone coupled to 
trie ffrst support member, an expandable tobular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubulaf member to the preexisting stnicture. in a preferred 
embodiment the anchoring device is positioned above the expanston cone. In a 
preferred embodiment, the outside diameter of the expansion cone is greater than 
the inside diameter of the exparidabte tubular member. In ia preferred embodiment, 
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the outside diameter of the expansion oone is approximately equal, to the outside 
diameter of the expandable tubular mend>er. 

An apparatus for coupling an expandable tubular number to a preexisting 
structure has also been described that Includes a first support member/a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
oone, and an explosive anchoring device coupled to the second support nr^ember 
adapted to couple the expandable tubular number to the preexisting structure. 

An apparatus for coupling an expandable tubular rnember to a preexisting 
structure Ims also been described that includes a support member, an expandable 
expansion oone coupled to the support member, and an expandable tubular 
member coupted to the expansion oone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been de8crS)ed that includes a support member, an exfkindable 
expansion cone coupled to the support member, and an expandabile tubular 
mernber coupled to the expandable expansion cone. In a preferred enrolment, 
the expandable tubular member includes one or more anchoring devices. In a 
preferred embodiment,^ the expandat>le tubular rnember includes a slotted end 
portion. 

An apparatus for coupling an expandable tubular to a preexisting structure 
has also been de^bed that includes a support merhber, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape men^^ metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion oone, and a resOient anchor coupled to the 
expandabte tubular nnember. In a preferred embodimeni the resilient anchor 
includes a resilietit scroll. In a prefened embodiment the resilient anchor includes 
one or more resilient amns. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferrisd 
embodiment, the resilient anchor Is adapted to mate with the expanston cone. 
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An expandat^le tubular member has also been described that indudes an ^ 
expandable tubular body, one or vmre resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels ^ 
adapted 1o controliably release the resilient panels. 
5 . An apparatus for coupling an expandable tubular member to a preexisting 

structure has ateo been descnl)ed that Includes a supp<»t member, 

an expansion cone coupled to the support member, an expandable tubular member ^ 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the : 

10 expandable tubular member for engagirig the preexisting structure. In a prefenned 
embodiment the apparatus further includes one or more corresponding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
strudure has also been described that indudes a support member, : 

15 an expansion cone coupled to the support member, an expandable tubul^^ . 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, induding: one or mors petal baskets pivotally coupled 
to the expandable tubular member. In a prefienred embodinient, the apparatus ^ 
further indudes one or more corresponding actuators for pivoting the petal baskets. 

20 Ah apparatus for coupling an expandable tubular member to a preexisting *^ 

strudure has also beeh described that indudes a support member, an expansion 
cone coupled to tt^e support memt)er, an expandable tubular member coupled to the ^ 
expansion cone, induding: a slotted portion provided at orie end of the expandable 
tubular memt>er. ^ 

25 An apparatus for coupling an expandable tubular men^r to a preexisting 

structure has also been described that indudes a support member, an expanston ^ 
cone, an expandable tubular immber ccHjpled to ttie expansion cone, a coupling 
devtoe coupled to the support rnember and an end portton of the expandable tubular 
member, and a mass coupled to the end jporUm of the expandable tubuliar member. ^ 

30 In a prefenned embodiment, the weight of the mass is greater than about 50 to 100 

%<rftheylekJ strength of the expandable tubular nrien^ ' 1 

An apparatus for coupling an exparidabie tubular member to a preexisting 
structure has also been described that includes a support member Induding a fluid ^ 
passage, an cixpanstorv cone coupled, to the support member, an expandable tubular 

35 memt>er coupled to the expanston cone, a slip joint coupled to the e)qpansion cone, 
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an end plate coupled to the slip joint, a fluid chaTU)er coupled to the fluid passage, 
the fluid chamt>6r defined by the interior portion pf the expandal)le tubular nrmnber 
between the expansion cone and the end plate. 

A nr>ett^ of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular niember and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying dtrect radbt pressure to the first tubular member. In a 
preferred embodiment, axially displacing the expansion corie includes pressurizing 
at le^ a portion of the interior of the tubular member. In a preferred embodiment 
axially displacing the exp^in^n cone includes: injecting a fluidic material Into the 
tubular member. In a preferred embodiment axially displacing the expan^on cone 
includes: . applying a tensile force to the expansion cone. In a prefen^d 
embbdinnent, axially displacing the expansion cone Includes: displacing the 
expansion cone into the tubular member. In a preferred embodiment axially 
displacing the expansion cone Includes: displacing the expansion cone out of the 
tubular men4)er. In a preferred embodiment axially displacing the expansion cone 
radially expands the tubular nrwmber by about 10% to 20%. In a preferred 
embodiment applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment 
applying direct radial pressure to the tubular rnember includes applying a radial 
force at discrete locations. In a preferred embodinfYent, the preexisting structure 
includes a wellbore casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a prefenred embodimerit the preexisting stmcture includes a 
structural support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting structure. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tLd)ular member and an expansion cone 
. within the (veexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular rnember. In a 
preferred embodiment, axially displacing the expahston cone ihcludes: pressurizing 
at least a portion of the interior of the tubular rmmber. In a preferred embodiment 
axlaOy displacing the expansion cone includes: Ir^ecting. a fluidic material into the 
tubular member. In a preferred embodiment axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment axially displadrig the exparision cone includes: displacing the 
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expansion con8 into the tubular m6mt>er. In a preferred embodbnent, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tidMiiar memb^. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 

5 embodiment applying direct radial pressure to the tubular member radially expands 
the tubular nrmnber by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred errdtKxliment, the preexisting structure includes a wellbore 
casing. In a preferred embodiment, the preexisting structure indudes a pipeline. In 

10 a preferred embodiment, the preexistiiig structure includes a structural support 

AH|K>ugh this detailed description has shown and described illustrative 
embodiments of the inventbn, this description contemplates a wide rarige of 
modifications, changes, an^l substitutions. In some instances, one may employ 
some features of the present irivantion without a corresponding use of the other 

15. features. Accordingly, it is appropriate that readers should Gor)strue the a^ 
claims broadly, and in a manner consistent with the scope cS the invention. 
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1 . An apparatus for coupling a tubular menr)t>6r to a preexisting structure, 
comprising: 

an exparulable tubular member, 
5 an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movably coupled to the expandable tutnjlar member and 
adapted to radisdiy expand the expandable tubular member, including: 
a housing induding a tapered, first end and a second end;. 
10 one or more groove formed in the outer surface of the tapered first end; and 

one or nriore axial flow passages fiuididy coupled to the grooves. 

2. The apparatus of daim 1 , wherein the groovM comprise circumferential 
grooves. ' ^ . 
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3. The apparatus of dalm 1 , wterein the grooves comprise spiral grooves. 

4. The apparatus of daim 1 , wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

5. The apparatus of daim 1 , wherein the axial flow passages comprise axial 
grooves. 



6. The apparatus of dalm 5, wherein the axial grooves are spaced apart by at 
25 . least 3 indies in the drcumferential direction. 

7. The apparatus of daim 5, wherein the a)dal grooves extend frorn the tapered 
first end of the body to the grooves. 

30 8. The apparatus of dalm 5, wherebi the axial grooves extend from the second 

end of the body to the grooves. 

- ■ . . • * 

9. The apparatus of daim 5, wherein the axial grooves mtend from the tapered 
first end of the body to the second erKl of the body. 

35 
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1 0. The apparatus of dalm 1 , wherein the axial flow passages are positioned 
within the housing of the expansion cone. 



1 1 . The apparatus of daim 10, wherein the axial flow passages extend frbm the 
5 tapered first end of the body to the grooves. 

12. The apparatus of daim 10, wherein the axial flow passages extend from the 
tapered first end of the txxly to the second end of the body. 

10 . 13. The apparatus of dalm 12, wherein the axial flow passages extend from thei 
secoTKi end of the body to the grooves. 

14. The apparatus of dalm 12. wherein one or more df the flow passages 
Indude inserts having restrided flow passages. 

15 

15. The apparatus of daim 12, wherein one or more of the axial flow passages 
Indude filters. 

16. The apparatus of dalm 1 , wherein the cross sectional area of the grooves Is 
20 greater than the cross sectional area of the axial flow passages. 

1 7. The apparatus of dalnr) 1 , wherein the cross-sectional area of the grooves 
ranges from 2X10^ in^ to 5X10-^ inl 

25 1 8. The apparatus of daim 1 , wherein the cross-sectional area of the axial flow 
passages ranges from 2X10^ in^ to 5X10^ in^ 

19. ' Theapparatuscrfctaimi, wherein the angte of attack of the fii^ttape^ 
of the body ranges from 10 to 30 degrees. 
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20. The apparatus of daim 1 , wherein the grooves are opnoentrated in a trailing 
edge portion of the tapered first end. 
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21 . The apparatus of claim 1 , wherein the angle of indination of the axial flow 
passages relative to the longitudinal axis of the expansion oone is greater than the 
angle of attack of the first tapered end. 



5 22. The apparatus of claim 1 , wherein the grooves include: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of ti^ flow channidi having a 
10 third radius of curvature. 

23. The apparatus of daim 22, wherein the first, second and third radii of 
curvature are substantially equal. 

15 24. ' The apparatus of daim 1 , wherein the axial flow passages include: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the fiow channel havir^ a second 
radius of cun/ature; and 

a second shoulder positioned pn the other side (rf ttie flow channel having a 
20 third radius of cun/ature. 

25. The apparatus of daim 24, wherein the first, second and third radii of 
cun/ature are sut>stantially equal. 

25 26. The apparatus of daim 24, wherein the second radius of curvature is greater 
than the third radius of curvature: 

27. The apparatus of daim 1 . wherein the expandable tubular member indudes: 
an annular mend>er, having: 
30 a wall thidcness that varies less than 8 %; 

a hoop yield strength that varies less than 10 %; 

Imperfections of less than 8 % of tlie wall thidcness; 

no failure for radial expan^ons of up to 30 %; and 

no neddng of the walls of the annular member for radial expansions of up to 

35 25%. 
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28. The apparatus of dalm 1 , wherein the expandable tubular memt)er includes: 

a first tubular member 

a second tubular member; and 
5 a pin and box threaded connection for coupling the first tubular member to 

the second tubular member, the threaded conroction Including: 

one or more sealing memt>6rs for sealing the interface between the first and 
second tubular members. 

10 29. The apparatus of dalm 28, wherein the sealing mernbers are positioned 
adjacent to an end portion of the threaded connection. 

30. The apparatus of daim 28. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of . 

1 6 the sealing members is not positioned adjacent to an end portbn of the threaded 
cormecHon. 

31 . The apparatus of daim 28, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

20 

32. The apparatus of claim 1 , wherein the expandat>le tubular member includes: 
a layer of a lubricant bonded to the interior surface of the tubular member. 

33. The apparatus of daim 32. wherein the lubricant comprises a rnetallicsoa^ ^ 
25 " ' 

34. The apparatus of daim 32, wherein the lubricant is selected from the group ^ 
consisting of C-Lube-10, C-PHOS-58-M. and C-PHOS-58-R. 

35w The apparatus of daim 32, wherein the lubricant provides a sliding friction ^> 
30 coeffident of less than 0.20, 

.36. The apparatus of daim 32. wher^ the Iubricar)t is chemically txM^ - 
interior surface of the expandable tubular mernber. 
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37. The apparatus of claim 32, wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 

38. The apparatus of dalm 32, wherein the lubricant is adhesively bonded to the 
5 interior surface of the expandable tubular member. 

39. The apparatus of dainh 38. wherein the lubricant includes epoxy, 
molybdenum disulfide, graphite^ aluminum, copper, alumisilicate and 
polyethytenepolyamlne. 
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40. The apparatus of claim 1 , wherein the expandable tubular member includes: 
a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the tlveaded portions of the tubular members. 

41 . The apparatus of dalm 40, wherein the sealant is seleded from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
conr^nds, and sealing compounds having polymerizable materials. 



20 42. The apparatus of daim 40, wherein the sealant includes an Initial cure (^cle 
and a final cure cyde. 

43. The apparatus of daim 40, wherein the sealant can be stretdied up to 30 to 
40 percent without failure. 

25 

V 44. The apparatus of daim 40. wherein the sealant is resistant to conventional 
wellbore fluldic materials. 

45. The apparatus of daim 40, wherein the material properties of the sealant are 
30 substantially stable for temperatures ranging from 0 to 450**F. 

. 46. The apparatus of daim 40, vrtiereih the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealiant to the threaded 
portions. 

35 



127 



I 



47. The apparatus of claim 1 , wherein the expandable tubular member includes: 
a pair of rings for engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

5 

48. The apparatus of claim % wherein the expandable tubular member includes: 
a first preexpanded portion; 

an intermediate pcKtion coupled to the first preexpanded porti(Mi indMding a 
sealing element; and 
10 a second preexpanded portion coupled to the intenmediate portion. 

49. The apparatus of dalm Uurther comprising: 

a valveable fluid passage coupled to the anchoring device. 

15 50. ' The apparatus of dairn 1 , wherein the anchoring device comprises an 
explosive anchoring device. f 

51 . The apparatus of daim 1 , wherein the expandable tubular member includes 
one or more shape meniory metal inserts; and the apparatus includes a heater in 

20 opposing relation to the shape memory metal Inserts. 

52. The apparatus of claim 1 , whet^in the anchoring device indudes a resilient 
anchor coupled to the expandable tubular member. : 

25 53. The apparatus of claim 52. wherein the resilient anchor indudes: 
a resilient scroU. 

54. The apparatus of daim 52, wherein the resHient anchor indudes: 
one or more resilient anms. 

30 

55. The apparatus of daim 52, wherein the resiBent anchor indudes: 
one or worn resilient radially oriented elements. 

56. The apparatus of daim 52, wherein the resilient ianchor is adapted to mate 
35 with the expansion cone. , 
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57. The apparatus of daim 1 . wherein the expandable tubular .men4>er includes: 
an expandable tubular body; 

one or twre resilient panels cxHJpled to the expandabte tubular body; and 
a release menrtber releasably coupled to the resilient panels adapted to 
controliably release the resilient panels. 

58. The apparatus of daim 1 . wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, induding: 

one or more spikes pivotally coupted to the expandable tubular member for 
engaging the preexisting stmcture. 

59. The apparatus of daim 58, further induding one or more conresponding 
actuators for pivoting the spikes. 

60. The apparatus of daim 1, wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, induding: 

one or more petal baskets pivotally coupled to the expandable tubular 
member. 

61 . The apparatus of daim 60, further Including one or more (corresponding 
actuators for pivoting the petal baskets. 

6Z ' The apparatus of claim 1 , further comprising: 

a support meniber induding a fliiid passage, the expanston cone coupled to 
the support member, the expandalsle tubular memt)er coupled to the expansion 
cone; 

a slip joint coupled to the expansion cone; 
an end plate coupled to the slip Joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and the end plate. . 

63. The apparatus of daim 1. wherein the expandable tubular member indudes: 
a slotted end portion. 
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1. A mettod of coupling an expandable tubular member to a preexte 
structure, oomprteing: 

positionlr^ the tubular memt)er and an expansion cone within the preexisting 
5 stnidure; 

anchoring the tubular member to the preexisting structure; 
axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone throiigh the tubular member; and 

lubricating the interface betvveen the expansion cone and the tubular 
10 member. 

2. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
15 expansion cone and the tubular member: 

3. The method of claim 2, wherein the iutfricating fluid has a viscosity ranging 
from about 1 to 10,000 oehtipoise. 

20 4. The method of daim 2, wherein the Injecting includes: 

injecting lubricating fluid Mo a tapered end of the expansion, cone. 

5. The method of daim 2, wherein the tnjectihg indudes: 

injecting lubricating fluid into the area around the axial mkJpoint of a first 
26 tapered end of the expansion cone. 

6. The rnethod of daim 2, wherein the injecting includes: 
Injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered firsi end and a second end of the 
expahsioh cone. 



35 



8. 



The method of daim 2, wherein the injecting indudes: 
injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of dalm 2, wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. . 

1 0, The method of dalm 2, wherein the injecting Includes: 

injecting the lubricating fluid into a plurality of discrete locations along thoi 
trailing edge portion. 

11: The rrathod of daim 2, wherein the lubricating fluid comprises: 
drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrimfll; 

EPMudllb;and 
DrillN-Slid. 

1 3. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudlib; and . 
DrillN^Bd. 

1 4. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and ttie tubular member indudes: 

coating the interior surface of the tubular member with a lubricant, 

15. The method of dalm 1 , wherein lubricating ttie interface between the 
expansion cone and the Ujbular member includes: 

coating Uie interior surface of the tubular member with a first part of a 
lubricant, and 

applying a second part of ttie lubricant to the Interior surface of the tubular 
memt)er. 

16. The method of dalm 14, wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58^, and C-PHOS^58-R. 



18. The mett^ of claim 14, wherein the lubricant provides a sliding friction 
5 coefficient of less than about 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The method.of daim 14. wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior suiftice of the tubular hnembers. 

'15 . 

22. The method of daim 14, wherein the lubricant indudes epoxy, molybdenum 
. disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expan^on cone within the preexisting 
structure; . 

anchoring tt)e tubular member to the preexfeting structure; and 

axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular memben 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies ies$ than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansior^ of up to about. 30%; and 

no necking of thte walls of the annular meml)er for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure* 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular nnember by 
pulling the expansion cone through the tubular member. 

25. The method of claim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD^EAL™ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprisfng: 

positioning the expandable tubular member and ah expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axtally displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the expandable tubular member Includes: 

a first tubular member, 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealirig the interface between the first and 
second tubular members. 

27. The method of dalm 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of claim 26, wherein the sealing .members are positioned 
adjacent to an end poriton of the threaded connection! 

29. The method of ctaim 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and v^reln another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of claim 26, wherein a plurality of the sealing numbers are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular memt)er tb a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone thnDugh the expandable tubular member 

wherein the expandable tubular member includes a plurality of tubular 
15 members having threaded portions that are coupled .to one another by the process 
erf: coating the threaded portions tii the tubular members with a sealant; 

coupling the threaded portions of the tubular meifnbers; and 

curing the sealant 

20 32. The method of daim 31 , wherein the sealant is selected from the group 
consisting of epoxies. thermosetting sealing compounds, curable sealing 
compourKls, and sealing compounds haying polynr)eri2Bble niat^ 

33. The method of daim 31 , further induding: 

25 . initially curing the sealant prior to radially e)q>anding the tubular members; 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 . wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing withiDUt failure. 

35. The method of daim 31 , wherein the sealant is resistant to conventional 
wellbore fluidic nrtaterials. 
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36. The method of daim 31 , wherein the materiat propefties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 <r . 

37. The method of daim 31 . further induding: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the.tububr members wHh the sealant 

38. The method of daim 37. wherein the primer indudes a curing catalyst. 

39. The method of daim 37. wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant Is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37, wherein the primw indudes a curing catalyst 

41 . A method of coupBng a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
stnicture; 

anchoring the tubular member to the preexisting strocture; and 
axially dtspladng the expansion cone retetive to the tubular member by 

pulling the expansion cone through the expandable tubular member 
wherein the tubular member indudes: 

a pair of rings for engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 

between this tubular member and the preexisting stnicture. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expahdable'tubular member and an expansion cone within 
the preexisting Mructure; 

anchoririg the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular nrterriber indudes one or nwre slots. 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of daim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular menriber to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially dlspl^dng the/expansion cone relative to the expandable tubular 
merrd)er by pulling the expansion cone Uinough the expandable tubular memben 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intermediate portipn coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intenfnediate portion. 

46. A method of. ooupDng a tubular mernber to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone virithln 
the preexisting structura; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular nnember by 
applying an axial force to the expansion cone; 

whertf n the axial force indudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the increased aria\ force is provided on a 
periodic basis. 
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48. The method of claim 46. wherein the increased axial force is provided on a 
random basis. 

49. The method of claim 46. wherein the ratio of the incnsas^ axial force to the 
substantiatly constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting stnicture, 
comprising: ^ 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tiA>ular membier to the preexisting structure; and 
aidally displacing the expanston cone relative to the expandable tubular 

member by pusMng and pulling the expansion cone through the expandaUe tubular 

member. 

52. The method of claim 51 , wherein pushing the expansion cone includes: 
injecting a pressurized ftuldic material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular men^r to the preexisting structure; 

axialty displacing the expansion cone relative to the tubular member by 
pulling the expanston cone through the expandable tubular member, and 

Injecting a curable fluldic sealing material between the tubular member and 
the preexisting stoicture prior to axially dbplacing the expanston cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cone; and 
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axiaity displacing the expansion cone relative to the tubular memt>er by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular membier to a preexisting stnjcture^ 
5 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
stnicture; ' 

anchoring the tubular member to the preexisting stnjcture by heating a 
portion of the tubular nrtember; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 5 positioning the expandable tubular mennber, an expansion cone, and an 

anchoring device within the preexisting structure; 

posKoning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of cbuplir^ an .dependable tubular member to a preexisting 
structure, comprising: 

positiohing the tubular memt)er and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member. 

58. . Annethodof coupling an expandable tubular to a preexisting strudure/ 
30 comprising: 

fixing the position of an expansion cone within the preexisting stnjcture; 
driving the expandable tubular rnember onto the expansion cone in a first 
direction; and 

axially displacing the expansion cone in a second direction relative to the 
35 expandable tubular member; 
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wherein the first and second directions are different. 

59. A method of coupling an expandat>ie tubular nnember to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
wtthin the preexisting structure; 

rebasing the resilient anchor; and 

axially displacing the expansion cone within the expandable tubular member. 

60. A nnethod of coupling ari expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and &t\ anchor 
into the preexisting structure; 

anchoring the expandable tubular member to preexisting structure by: 
pivoting one or more er^ement elerhents; and 
axiaily displacing the expansion cone. 

61 . The method of daim 60, wherein pivoting the engagement elements . 

includes: 

actuating the engagement elements. 

62. The method of claim 60, wherein pivQting the engagenoent elements 

includes: 

placing a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein pivotir^ the engagement elements 
indudes: 

displadng the expandable tubular member. 

64. A method of coi^ling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic mat^al onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; arKi 
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axially displadng the expansion cx>ne. 



65. The method of claim 64, wherein the fiuidic material comprises a faarite plug. 

66. The method of claim 64, wherein the fluidic material comprises a flex plug. 

67. A method of coupling an 6xpandat)le tubular memt)6r to a preexisting 
statcture, comprising: 

positioning the expahdatrie tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
ir^ecting a quantity of a hardenable fluidic material into the preexisting stnicture; 

at lea^ partially curing the hardenable fluidic sealing material; and 

axially displacing the, expansion cone. 

68. A rnethod of coupUng an expandable tubular rnennber to a pree)d^^ 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing th^ expandable tubular member and an expansion cone within the 
preexisting structure; 

injecting a quantity of a frat fluidic material having a first density into the 
region of the preexisting staicture outside of the expandable tubular member, and 

injecting a quantity of a second fluidic material having a second density into a 
portion of the expandable tubular member below the expansion cone; 

wherein the second density Is greater than the first density. 

70. A method of coupling an expandable tubular niember to a preexisting 
structure, comprising: 
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placing the expandable tubular member and an expansion cone.into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting stnxture; 

applying an axial force to the expansion cone; and 

pressurizing an Interior portion of the expandable tubular member below ttie 
expansioh cone. 

71. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone Into the 

preexisting structure: and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member tq a preexisting stnicture. 
comprising: ' 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 

a housing including a tapered first end and a second end; 

one or more grooves f omied in the outer surface of the tapered first end; and 

one or more axial flow passages fluldidy coupled to the grooves. 

73. The apparatus of daim 72, wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72. wherein the grooves are concentrated around the 
a)dal midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wherein ttie axial flow passages comprise dxial 
grooves. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least atxxjt 3 inches in the droumferential direction. 



78. The apparatus of daim 76, wherein the axial grooves extend from the 

5 tapered first end of the body to the grooves. \ - ^ 

79. The apparatus of daim 76, wtierein the axial grooves extend from the ^ 
second end of the body to the groovet^. . 

10 80. The apparatus of daim 76, wherein ttteaxiat grooves extend from the 
tapered first end of the body to the second end of the body. 

81. The apparatus of daiifn^, wherein the axial flow passages are po^ 

within the housing of the expansion cone. 1 

15 

82. The apparatus of daim 81\ wherein the axial flow passages extend from the '^^ 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the ^ 
second end of the body to the grooves. 



25 85. The apparatus of daim 83. wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of claim 83, wherein one or more of the axiai flow passages 
indude filters. 

30 

87. The apparatus of daim 72» wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial ftow passages. 

88. The apparatus of daim 72, wherein the cross-sectional area of the grooves 
35 ranges from about 2X10"^ in^ to 5X10-*in^ 
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89. The apparatus of daim 72, wherem the cross-sectional area of the axial flow 
passages ranges from about 2X1(r* in^ to 5X10^ In^. 



5 90. The apparatus of dabin 72, wherein the angle of attack of the first tapered 
end of the t)ody ranges from about 10 to 30 degrees. 

91 . The apparatus of dafm 72, wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

10 

92. . The apparatus of da|m 72. wherein the angle of indination of the axlat flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attadc of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves indude: 

a flow channel having a firsi radius of curvature; 

a first shoulder positioned on one side of the ftow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The appanatus of claim 93, wherein the first, second and third radii of 
cun^ature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages indude: 

a flow channel havirig a first radius of curvature; 

a first shoulder positioried on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of cleiim 95. wherein the first, second and third radu of 
curvature are substantially equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular m^rnber; 

wherein the expandable tubular mmiber iridudes: 

an annular member, hiavirig: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
15 Imperfecttons of less than about 8% of the wall thickn 

no failure for radial expansioris of up to abput 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

20 99. An apparatus for ooupKhg an expandable tubular niember to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular rnember includes: 

a first tubular member, 

a second tubular member; and 
30 a threaded corinectton for coupling the first tubular member to the second 

tubular member, the threaded connection including: . 

one or rnore pealing members for sealing the interface between the first and 
second tubular members. 
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1 00. . The apparatus of daim 99, wherein the threaded connection comprises a 
pin and box threaded connection. 

101 . The apparatus of daim 99, wherein the sealing members are positioned 
adyaoent to an end portion of the threaded ccmnectlon. 

102. The apparatus of daim 99. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded oonnedion; and wherein another one of 
the sealing nfiembers is not posittoned adjacent to an end portion of the threaded 
connection. 

1 03. The apparatus of daim 99. wherein a plurality of the sealing members are 
posiUoned adjacent to an end portion of the threaded connectton. 

104. An apparatus for coupling an expandable tubular merhber to a preexisUng 
structure, comprising: 

an expandable tubular member; 

an anchoring device edited to couple the expandable tubular niember to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular menriber; 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to the interior surface of the tubular niember. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

108. The apparatus of daim 104, wherein the lubricant is seleded from the group 
consisting of OLube^lO, C-PHOS-58-M, and OPHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

108. The apparatus of claim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanically tended to 
the interior surface of the expandable tubular member. 

1 1 0. The apparatus of daim 1 04, wherein the lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of daim 1 10, wherein the lubricant Indudes epoxy, 
nK>!ybdenum disulfide, graphite, aluniinum. copper, alumisillc^ 
polyethytenepolyamlne. 

10 

112. Ari apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the eicpandable tubular member to 
15 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular memt>er and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular mentbers. 

113. The apparatus of daim 1 1 2, wherein the sealant Is selected from the group 
consteting of epoxies, thermosetting sealing compounds, curable sealing 

25 compounds, and scaling compounds having polyrnerizable rhaterials. 

1 14. The apparatus bf daim 1 1 2, wherein the sealant includes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

116. The apparatus of daim 112, wherein the sealant is resistant to conventional 
weilbpre fluidic materials. 

35 
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117. The apparatus of dalm 1 1 2, wherein the material properties of the sealant 
are substantially stable for temperatures ranging frcm) about 0 to 450 T. 

1 18. The apparatus of daim 1 12, wherein the threaded portions of the tubular 
members include a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

. an anchoring device adapted to couple the expandable tubular member to 
the pr8e)dsting structure; and 

an expansion cone movably coupled to the expandable tubular nnember and 
adapted to radially exparid the expandable tubular member; 

wherein the expandable tubular member includes: a pair of rings for 
engaging the preexisiing stmcture; and 

a sealing element posttiphed between the rings for seating the Interface 
between the tubular member and the preexisting structure. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expanston cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member. 

wherein tiie expandable tubular member includes one or more slots. 

121. The apparatus of daim 120, wherein the slots are provided at a preexpatnded 
portion of the expandable tubular member. . 

122. The apparatus of dalm 120. wherein the slots are provided at a non- 
preexpanded portion of the tubular member; 
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1 23. An apparatus for coupling an expandable tubular meniber to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandaMe tubular member to 
5 the preexisting structure; and 

an expansion cone movabiy OMJpled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 ari intemnediate portkm coupled to the first preexpanded portfon including a 

sealing element; and 

a se(x>nd preexpanded portion coupled to the intermediate portioh. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
15. structure, comprising: 

an expandable tutMilar member, 

an anchoring device adapted to couple the expandable tubular meml)er to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular ntember; and 
a valveable fluid passage, coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support ntember; 

a second support menrtber coupled to the first support member; 

an expansion cone coupled to the first support member; 

an expandable tubular memt>er coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular nriember to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125. wherein the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tubular member. 
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1 27. Thb apparatus of daim 1 25, wherein the outside diameter of the expansion 
cone is approxfmately equal to the outside diameter of the expandable tubular 
member. 



5 1 2& Af> apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member, 

a second support nnember coupled to the first support member, 
an expansion cone coupled to the first support mernben 
10 an expandable tubular memtxer coupled to the expansion cone; and 

an explosive anchoring' device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting stmcture. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support member, arid 
an expandable tubular member coupled to the expansion cone. 

20 1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, cornprtsing: 

a support miember; , . 

an expandable expansion cone coupled to the support nnember; and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131 . The apparatus of daim 130, wherein the expandable tubular member 
indudes one. or more anchoring devices. 

13i2. The apparatus of daim 130, .wherein the expandable tubular member 
30 Includes a slotted erul portion. 

133. An apparati^ for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support memt)en 
35 an expansion cone coupled to the support member; . 
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an expandable tubular miBn^ coupled to the expansion cone including one --^ 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape ^ 
memory metal Inserts. 

5 . • 

1 34. An apparatus for coupfing an expandable tubular member to a preexisting 

structure, comprising: ^ 
a support n>emben 

an expansicm cone coupted to the support member, 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. Theapparatusofc^lm 134, wherein the resilient anchor includes: . ^■ 
15 a resilient scroll. 

136. The apparatus of dalm 134, wherein the resiHent anchor Indud^^ 
one or more resilient anns. ^ 

20 137. the apparatus ofclaim134/wherein the resilient anchor includes: 
one or more resilient radially orientdd elements. 

138. The apparatus of dalm 134, wherein the resilient anchor Is adapted to 

with the expanston cone. ^ 

25 . . 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

, one or more resilient panels cdiipled to the expandable tubular body; and 

a release member releasatily coupled to the resilient panels adapted to ^ 
30 oontrollably release the resilient panels: 

1 40. An apparatus for coupling an expandable tubular meml>er to a preexisting 
structure, comprising: 

a support member; 

35 an expansion cone coupled to the support memben -n 
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an expandable tubular mennber coupled to the expandable expansion oohe; 

and 

an anchor coupled to the expandable tubular menfit)er. including: 
one or more spikes pivotaity coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of daim 140, further including one or more corresponding 
actuators for pivoting the spikes. 

10 142. ' An apparatus for coupling an expandable tubular member to a preexteting 
stmcture. comprising: 

a support memben 

an expanston pone coupled to the sup|x>rt memben 

an expandable tubular menriber coupled to the expandable expansion cone; 

15 and 

an anchor coupled to the expandable tubular member^ Including: 
one or more petal baskets pivotally coupled to the mpandable tubular 
memt)er. 

20 143. The apparatus of claim 142, further including one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular menrtf>er to a preexisting 
structure, comprising: 
25 a support memben 

an expanskm cone coupled to the support memt>er; 

an expandable tubular member coupled to the expansion cone, indudjng: 

a stotted portton provMed crt one end of the expandable tubular nner^ 

30 1 45. An iapparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memt>er, 
an expajiskm cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memtier and an end portion of the 
expandable tubular nr^emben and 

a mass coupled to the end portion of the expandable tubular member 
wherein the weight of the mass is greater than about 50 to 1 00 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tut>ular niember to a preexisting 
stnjcture. comprising: 

a support member including a fluid passage; 
10 an expansion cone coupled to the support member; 

an expandable tubuler memt>er ooiipled to the expansion cone; 
a slip joint obupled to the expansion cone; 
an end plate coupled to the slip joint, 

a fluid chamber coupled to the fluid passage, the huid chamber defined by 
15 the Merior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupHng a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular memt)er and an expansion cone within the preexisting 

structure; 

axially displacing the expansion cone; 

removing the expansion cone; and 

applying direct redial pressure to the tubular member. 

25 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of daim 147. wherein axially displadng the expansion cone 
includes: 

injecting a fluldic material into the tubular member. 
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150. The method of daim 147. wherein axially displadng. the expansion cone 
includes: 

152 



applying a tensile force to the expansion cone. 
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151 . The method of dalm 147. wherein axialiy displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular iramt>er. 

152. The.method of dalm 147. wherein axialiy displacing the expansion cone 
includes: 

displacing the expansion cone out of the tubular mennber. 

1 53. The method of daim 147, wherein axialiy displacing the expansion cone „ 
radially exparxte the tubular member by about 10% to 20%. 



154. The method of dalm 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applyir^ direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of dalm 147, wherein tt^ preexisting structure ihdudes.a 
welibore casing. 

157. The method of daim 147, wherein the preexisting structure indudm a 
pipeline. 

25 

158. The method of daim 147, wherein the preexisting structure indudes a 
structural support 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting strudure; 

wherein the tubular member is coupled to the preexisting structure by the 
process of: 

positionihg the.tubular member and an expansion cone within the preexisting 
structure; 

35 axialiy displadng the expansion done; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

160. The apparatus of daim 159. wherein axially displacing the e)q)ansion cone 
5 includes: 

pressuri^ng at least a portion of the interior of the tubular member. 

161. The apparatus of daim 159. wherein anally displadng the expansion cone 
mdudes: 

10 injectir^ a fluldicmat^l into ttetububr member. 

162. The apparatus of daim 159. wherein axially displadng the expansion cone 
indudes: 

applying a tensile forqa to the expansion cone, 

15 

163. -The apparatus of daim 159, wherein axially displadng the expansion cone 
indudes: 

displacing the expansion oone into the tubular member. 

20 164. The apparatus <rf daim 159, wherein axially displadng the expansion cone 

Indudes: 

displacing the expansion cone out of the tubular member. 

165. The apparatus of daim 1 59, wherein axially displadng the expansion cone 
25 radially e)q>ands the tubular member by about 1 0% to 20%. 

166. The apparatus of daim 159. wherein applying direct radial pressure to the 
tubular member racfiahy expamte the tub^ 

30 167. The apparatus of daim 159, wherein applying direct radial pressure to th^ 
. tubular member includes applying a radial force at discrete locations. 

168. The apparatus of daim 199, wherein the preexisting structure includes a 
weHbore casing. 

35 
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1 69. The apparatus of daim 1 59, wherein the preexisting structure tndudes a 
pipeline. 

1 70. The apparatus of daim 1 59, wherein the preexisting structure Indudes a 
5 structural support. 

171 . A system for coupling ari e)9>arKlal>le tubular memt)er to a preexisting 
structure, comprising: 

means for positioning the tubular member iand an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displadng the expansion oone relative to the tubular 
> member by pulling the expansion cone through the tubular memben and 

means for.lubrlcating the internee t>etween the expansion cone and the 
15 tubular member. 

172. The system of dairn 171 , wherein the means for lubricatirtg the interface 
between the expansion cone and the tubular member includes: 

means for Injecting a lubricating fluid into the trailing edge at the interface 
20 between the expansion cone and the tubular member. 

173. The system of daim 1 72. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a taperM end of the expansion cone. 

175. The siystem of dairn 172, v^rein the means for injecting indudes: 
means for injecting lubricating.fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of daim ^72, wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 



35 177. The system of daim 172, wherein the means for injecting indudes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

178. The system of daim 172. wherein the means for Injecting Includes: 
means for injecting lubricating fluid into an interior of the expansion cone. 

179, The system of daim 172, wherein the means for In^cting indudes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

160. The system cf daim 172, wherein the means for injecting indudes: 

means for injecting the lubricating fluid into a plurality of discrete locations 
along the trailing edge portion. 

181. The system of daim 172, wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172, wherein the lubrioating fluid further includes: 
TorqTrimlll; 

EP Mudlib: and 
DrillN-Slid. 

■ ■ - . ' \ 

183. The system of daim 172, wherein the lubricating fluid comprises: 
TorqTrim III; 

EPMudllb;and 
DrillN-Snd. 

184. The system of dairn 711, wherein the nrieans for lubricating the. InM 
between the expansion cone and the tubular member indudes: 

means for coatihg the interior surface cf the tubular member with a tiAricant. 

185. The system of daim 171, wherein the rneans for lubricating the inte^^ 
between the expansion cone and the tubular member indudes: 

means for coating the interior svifacB of the tubular member with a first part 
of a lubricant and 
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means for applying a second part of the lubricant to the interior surface of the 
tut>uldr menrtber. 

1 86. The system of daim 1 84, wherein the lulmcant comprises a metallic soap. 

5 

187. The system of daim 184. wherein the lutmcant is selected from the group 
consisting of C-UAe-IO. CrPHOS-58i-M, and C-PHOS^58-R. 

1 88. The system of daim 1 84, wherein the lut>ricant provides a sliding frictipn 
10 ooeffident of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 190. The system of daim 184, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular mbnrd»6rs. 

191 . The system of daim 184, wherein the lubricant Is adhesively bonded to the 
interior surface of the tubular members. 

20 

192. The system of daim 184, wherein the lubricant indudes epoxy, molytKlenum 
disulfide, graphite, aluminum, copper, alumisilicate arid polyethylenepolyarrtine: 

1 93. A system for coupling a tubular member to a preexisting strudure. 
25 comprising: 

positioning the tubular menter and an expansion cone within the preexisting, 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displieicing the expanskin cone relative to the tubular member by 
30 puDing the expanston cone through the tubular rnembe^ 

wherein the tubular member Indudes: 

an annular member, induding: 

a waD thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expanstons of up to about 30 %; and 
no necking of the walls of the annular inember for radial expansions of up to 
• about 25%. 

5 1 94. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
staicture; 

10 anchoring the tubular rnember to the preexteting struck 

axially displacing the expansion cone relative to the tubular member by 
puBing the expansion cone through the tubular rriember. 

195. The ^tern of dalm 194, wherein the iMbricating fluid comprises: 
15 BARO-LUB GOLD-SEAL^ brand drilling mud lubricant. 

1 96. A system for coupllrig an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning tto expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to thie preexisting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular menibeir by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubular member includes: 

a first tubular memt)er; 

a second tubular membePp and 

a threaded connection for coupling the first tut)ular member to the second 
30 tubular menfd)er. the threaded connection indudlr^: 

one or more sealing menf4>ers for sealing the interface between the first and 
second tubular members. 

197. The system of dalm 1 96, wherein the threaded connection cornprises a pin 
35 and lx)x threaded connection. 
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198. The system of claim ^96, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 199. The system of claim 196, wherein one of the sealing memt>ers is positioned 
adjacent to an end portion bf the threaded connectton; and wherein another one of 
the sealing memt>ers is not positioned adjacent to an end portion of the threaded 
connection. 

10. 200. The systevn of daim 196» wherein a pturaDty of the sealing members are 
postSoned adjacent to an end portion of the threaded connection. 

201 . A system for coupling an expandable tubular menrriber to a pre€fxteting 
structure, comprising: 

15 means for positioning the expandable tubular nriember and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular nriember to the preexisting 
structure; and 

means for axtally di^piadng the expansion cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular menrd>er includes a plurality of tubular 
members having threaded portions that are coupled to onQ another by the process 
oft 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and ^ 
curing the sealant 

202. The system of ddm 201.. wherein the sealant is selected from the grwp 
30 consisting of e¥)oxtes, thenmosetHng sealing compounds, curable sealing 

oornpounds, and sealing compounds having poiymerizable materia^^^^ 

203. The system of dairn 201. further including: 

means for initially curing the sealant prtor to radially expanding the tubular 
35 memt)ers; and 
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means for finally curing the sealant after radially e)q[)anding the tubular 
memtiers. 

204. The syst^ cX daim 201 » wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 . wherein the sealant is resistant to conventional 
wellbore fluidic nraterials. 

10 206. The system of daim 201, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to ASD^F. 

207. The system ofdalm 201. further induding: 
means for applying a primer to the threaded portions of this tubular members 

19 prior to ocathg the threaded portions of the tubular members with th^ 

208. The system of daim 207, wherein the primer indudes a curing catalyst. 

209. The system of claim 207, wherein the primer is applied to the threaded 

20 portion of one of the tubular members and the sealant is applied to the threaded 
portion of the other one of the tubular members. 

210. The system of claim 207. wherein the primer indudes a curing catalyst 

25 211. A system for cpupiing a tubular member to a preexisting stnidure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axially dispiadng the expansion cone relative to the tubulalr member by. 

pulling the expansion cone through the expandable tubular member; 

wherein the tubular member indudes: 

a pair of rings for engaging the preexisting structure; and n 

a sealing el^nent positioned between the rings for sealing the interface 
35 between the tubular member and the preexisting structure. . -n 
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212. A system for ooupGng a tubular m6mt>er to a preexisting structure, 
comprising: 

positioning the expandable tubular member arul an expansion cone within 
5 the preexlstir^ structure; 

anchwing the expandable tubidar member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular nrienfiber indudes one or more stote^^ 

10 

21 3. The system of daim 21 2, wherein the slots are provided at a preexpanded 
portion of ttie tubular member. 

214. The system of claim 212, wherein the slots are provided at a non- 
15 preexparKled portion of the tubular memt)er. 

21 5. A system for coupling a tubular member to a preexisting structure, 
comprising: 

posittoning the expandable tubular member and an expansion cone v^thin 
20 the pree)dsting structure; 

anch«1ng the expandable tubular member to the preexisting strudure; and 

axially displacing the expansbn cone relative to the expandable tubular 
member by pulling the expanston cone through the expandable tubular member, 

wherein the tubular member indudes: 
25 a first preexpanded portion; 

an interrradiate portton coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216; A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandabte tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansfen cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

^Whmin the axial forpe includes: 
5 a substantially constant axial force; and 

an increased axial force. 

217. The system of dalm 216. wherein the increased axial force Is provided on a 
periodic basis. 

10 

218. The system of ddm 216, wherein the increased axial force is provided on a 
random basis. 

219. The system of daim 216. wherein the ratio of the increased axial force to the 
15 substantially constant axial force ranges from cfbout 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising*. 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring Uie tubular member to the preexisting stincture; and 
means for axially dlsplactng the expansion cone relati^^ to the expandable 

tojbuiar member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221. The system or^dalm 220, wherein the means for pushing the expansion cone 
Indudes: 

means for injecting a pressuri2SBd fluldic material into opntact vinth the 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexisting stiucture, 
comprising: 

means for positioning ttie tubular member and an expansion cone wittiln ttie 
preexisting structure; 
35 means for anchoring ttie tubular member to ttie preexisting structure; 
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means for axially dteplacing the expansion cone relative to the tubular 
member by pulling the expanston cone through the expandable tubular member, 
and 

means for injectir^ a curable fluidic sealing material between the tubular 
5 member and the preexisting stmcture prbr to axially displadng the expansion cone. 

223. A system for coupting a tubular member to a preexisting structure, 
comprisingt 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to ttie preexisting structure by 
incremlng the size of the expansion cone; and 

means for axially displacing the expanstori cone relative to the tubular 
member by pulling the expansion ccNie ttirough ttie tubular member. 
15 . 

224. A system lor coupling a tubular member to a preexisting structure, 
comprising: 

nneans for positioning the tubular member and an expansion cone wtthin the 
preexisting structure; ' 
20 means for anchoring ttie tubular nrtember to ttie preexisting structure by 

heating a portion of the tubular member, and 

means for axially displadng the expansion cone relative to ttie tubular 
merrd>er by pulling ttie expansion cone through tt)e tubular member. 

25 225. A system for coupling an exparKlable tubular meniber to a preexisting 
structure, comprising: 

means for positioning ttie expandable tubular member, an expansion com, 
and an anchoring device \Mttiin ttie preexisting stmcture; 

means for posittoning ttie anchoring device above ttie expansion cone; 
30 means for anchoring ttie expandable tubular member to the preexisting 

structure using the anchoring device; and 

means for axially displadng ttie expansion cone. 
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226. A system for coupling an expandable tubular mrniber to a preexisting 
structure, comprising: 
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means for pbsttioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displadng the expansion oone relative to the tubuteu* 

member. 

227. A system for couplihg an expandable tubular to a preexisting structijRB, 
comprising; 

10 means for fixing the posWcvi of an expansion done within the preexisting 

stmcture; 

means for driving the expandable tubular memb^ onto the expansion cone 
in a first direction; and 

means for axially displacing the expansion cone In a second direction relative 
15 to the expandatte tubular member, 

wherein the first and second directions are different. 

.* 

228. A system for coupling an expandable tubular member to a {xreexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor, and 

means for axially displadng ttie expansion oone within the expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular member to a praexisttng 
structure, comprising: 

means for placing the expandable tubular mernber. an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular mend^er to thd preexisting 

structure that includes means for pivoting one or more engagement elements; and 

nneans fcMT axially displacing die expanston cone. 
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230. The system of daim 229, wherein the means for pivoting the engagement 
^ments includes: 
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mear^ for actuating the engagement elements. 

231 . The system of claim 229, wherein the means for pivoting the engagement 
elen^nts indudes: 

5 means for placing a quantity of a fluldic material onto the engagement 

elements. 

23Z The system of daim 229, wherein the means for pivoting the engagennent 
etennents indudes: 
Id means for displadng the expandat)te tul>ular memtmr. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladng the expandable tubular member and an expansion cone 
15 into the preexisting structure; 

means for pladng a quantity of a fluldic material onto the expandat>ie tubular 
member to anchor ihs expandable tubular member to the preexisting structure; and 

means for axially displadng tlie expansion cone. . 

20 234. The system of daim 233, wherein the fluldic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular meniber to a preexisting 
25 structure, comprising: 

means for positioning the expandable tubular member aiid an expansion 
cone into the preexbting structure; _ 

means for andioring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluldic material into the prMxisting 
30 structure; 

means for at least partiaHy curing the hardenable fluMic sealing material; and 
means for axially displadng tlie expansion cone. 
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237. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
vvithin the preexisting stmcture; and 

n^ns for applying an axial force to the expandable tubular meml)er in a 
downward direction. 

5 

238. A system for a:>upling an expandable tubular niember to a preexisS 
strudure, comprising: 

means for placing the expandable tubular menfd>er and an expansion cone 
within the preexisting stmctuire; 
10 means for injecting a quantity of a first fluldic n^ 

into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for in}ecting a quantity of a second fluldic material having a second 
: density into a portion of the. expandable tubular member below the expansion cone; 
15 ' wherein ttie second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular nriember and an expansion ccxie 
20 into the preexisting structure; 

means for anchoring the expandable tubular memtner to the preexisting 
Structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an Interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; and 

means for applying an iaxial force to the expandat)le tubular member. 

241 . A system for coupling a tubular member to a preexisting structure* 
comprising: 
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means for positioning ttre tubular member and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; x 
means for removing the expansion cone; and 
5 means tor appl^ng direct radial pressure to the tubular member. 

242. Thesystemcf claim 241, wherein the means tor axially displacing the 
expan^n cone includes: 

means for pmsurizing at least a portion of tte interior of the tubular 
10 member. 

243. The system of daim 241 , wherein the nmans for axially displacing the 
expansion cone includes: 

means for injecting a fluidic material into the tubular member. 

15 

. 244. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

weam for displadng the expansion cone Into the tubular member. 

246. The system of claim 241 , wherein the mearis for axially displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular meml>er. 

247. The system of daim 241 , wherein the rneans for axially displadng the 
expansion cone radially expands the tubular member by about 1 0% to 20%. 
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248. The system of daim 241 , wherein the means for applying direct radial 
piBssure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of claim 241 , wherein the means for applying direct radtal 
pressure to ttw tubular memt)er includes means for applying a radial force at 
discrete locations. 

250. The system of ciahn 241 , wherein the preexisting structure includes a 
wellt)ore casing. 

251 . The system of daim 241 , wherein the preexisting structure Includes a 
pipeline. 

252. The system of daim 241 . wherein the preexisting structure includes a 
structural support 
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